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PREFACE. 



In this book we have followed the same plan as in our 
Algebraical Exercises and Examination Papers: the con- 
tents comprise eighty progressive miscellaneous Exercises, 
followed by a collection of fifty Papers set at recent 
Examinations, and an Appendix containing miscellaneous 
examples in Logarithms and Mensuration. 

The ExEBCiSES are arranged as follows : 

Part I. includes Decimals, Practice, Simple Proportion, 
and Simple Interest; Part II. takes in Compound Pro- 
portion, Percentages, Averages, and Proportional Parts ; 
in Part III., Square Boot, Areas, and Volumes are intro- 
duced; Part IV. includes Discount and Compound In- 
terest; Part v., Profit and Loss and Stocks; Part YI., 
Cube Root and Duodecimals. 

The Examination Papers will be found to comprise 
specimens of papers set at all the most important examina- 
tions in which a knowledge of Arithmetic is required ; 
namely. The College of Preceptors, London University 
Matriculation, Oxford Local, Cambridge Local, Oxford and 



VI PREFACE. 

Cambridge School Examination, Besponsions, Previous 
Examination, Army Preliminary Examination. 

The Appendix consists of two hundred graduated ques- 
tions in Logarithms and Mensuration, arranged in twenty 
papers of ten questions, preceded by a list of numerical 
constants and formulae in Mensuration. We hope that 
this last section of the book will be found especially useful, 
not only for students preparing for the examinations in 
which a knowledge of Mensuration is required, bat also as 
furnishing an instructive sequel to the higher parts of 
Arithmetic. 

H. S. HALL, 
S. R. KNIGHT. 

JuM, 1888. 

PREFACE TO THE THIRD EDITION. 

In the second ^ition the Appendix was enlarged by in- 
cluding a series of one hundred Examples to be worked by the 
aid of Logarithmic Tables; in the present edition fifty more 
examples have been added to this section. Each Exercise has 
been carefully graduated, beginning with a few easy, straight- 
forward examples, and leading up to others which require some 
thought and ingenuity besides the mere accurate manipulation 
of the Tables. It is hoped that by working through this section, 
a student will be enabled not only to master the preliminary 
difficulties of logarithmic calculation, but also to acquire some 
facility in dealing with a claas of questions of growing importance 
in many Examinations. ^ 

Jan., 1892. 
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AKITHMETICAL EXERCISES. 



PART I. 

Indvding DecimaUj Practice^ Simple Proportio^i, aitd 

Simple Interest 

EXEBOISE I. 

1. Subtract forty thousand and three from ten millions 
and two. 

2. Divide 34568135 by 357, and £289. 0«. S^d. by 17. 

3. Twelve tons of tobacco were sent out to be divided 
amongst twenty-one thousand soldiers ; how many pounds ought 
each man to receive? 

4. Beduce 3 miles 5 fur. 30 poles 3 yds. to feet. 

5. Reduce ,,^^ to its lowest terms ; and subtract 14 r— : 

2160 140 

4 

from 16 ^r^. 
oo 

6. Multiply £2. 10*. 4d. by 3 ^ ► 

7. How many articles each worth £2* 10«t d^* can be bought 
for £40. 5«. ? 



8. Simplify l~of 



1 


tm. • • 


'h'l 


'I* 


1 ' 

4 


i^'i 



H. AR. E. 



ABITHJCJETICAL EXERCltfEsi. 

n. 



1. A |)erw>ti buyif 6| yanb of silk at 18«. 6c/. a yard, aud 
10| yarcb of cloth at 5#. 4i/. a yard; how much does the bQl 
amount to? 

% Find the Greatest Common Measure of 42237 and 75582. 

3* Find the value of 

4* Find the weight of a million of pence, each weighing 
half an ounce. 

6. Dividc3^-4 + lgbyl| + 5g-7^V 

6. Keduce £1. II5. l^d, to the fraction of £2. 18«. 9M. 

7. Find the difference between the greatest and least of the 
fractions .,, -^, u and =7-: also what is the difference between 

o IW 7 10 

the other two? 

8. How long will a person take to walk 16 miles, if he takes 
110 steps of 2^ feet every minute? 



BZEBOISE III. 

1. How many i)o\mds of tea at 3«. *7id. a pound can be 
boughtfor£7. 0«. 6|d? 

2. Multiply £63. Us. 2d. by 17, 

ami divide 987 miles 36 poles 5 yds. 7 in. by 55. 

3. Find the Least Common Multiple of 

(1) 0660 and 16116. (2) 75,100,120,150. 

IT 

4. Divide £8. lU. U'^d, by 3^^. 

6. Find the value of 

3 ^1 . . 5 ^ . ,3 17 



^-2^+5^^-34-1^-3^. 



INCLUDING DECIMALS, PRACTICE, PROPORTION, &C. 

6. Reduce 5^ pecks to the fractiou of 22 gallons. 

7. Reduce to its simplest form 

41 3 
9 
32 



.16264 ./A .1\ 
of -^-T- of (^4g - 2^) . 



- + - 
9^2 

8. Find the diflference in grains between the weight of a 
pound of feathers and a i^ound of gold. 

How many pounds Troy are there in a ton of gold ? 



£X£EOIS£ IV. 

1. If 41 yards of cloth cost £4. *ts. Ha?., what is the price 
of a yard ? 

2. How long would it take to count ten millions twenty thou- 
sand three hundred at the rate of one hundred and fifty per 
minute? 

3. Add together 2^, :r^, 5-, — ; and find the difference 
between 15 == and 19 ^^. 

V 

7 27 5 15 

- ,,. vr 9 64 6 34 

4. Simphfy — .x--x~x--. 

^ IT 12 160 ^7 

5. Resolve into prime factors 

3456, 26244, 99226. 

What is the greatest number that will divide the above three 
numbers? 

6. What fraction of 25 yds. 1 ft. 5 in. is 1 4 yds. 1 ft. 8 ui. ? 

7. Find the value of 

(4"l)(»M)(l-i-i^fj- 

8. A rupee is worth 2«. O^d,, and a dollar 45. 4^. ; find the 
least number of rupees which makes an exact number of dollars. 

1—2 



ARITHMETICAL EXERCISES. 

[SE V. 



^^:«:^:<^ 



1. Add together 11-275, '34132, 00414, 23001 ; and find the 
product of 22*5 and 3216. 

2. To how many persons may £60. 15*. 6d, be distributed, 
giving £4. 138. Qd, to each? 

3. The polar diameter of the earth is 41707796 feet ; reduce 
this to miles, furlongs, &c. 

4. Find the value of 

(1) g(6| + 4)'^4- ^^^ £75. 13«. 9^x3?. 

6. Multiply 21-945 by '0508, and divide '68921 by '0041. 

3I of a\ 
6. Simplify 



13 1 2 7 

7. Subtract - of - of a guinea from ^ of — of a sovereign, 

and express the difference as a fraction of half-a-crown. 

8. What is the smallest sum of money which will exactly 
contain each of the following sums : 

1«. 3c?., U 4c?., 2«. 2d, I5. 8</., 3«. 6(f.? 



EXEBCISE VI. 

1. If a grocer buys sugar at the rate of ^\d. per lb. and sells 
it at 12«. per quarter, how much does he gain on each ton? 

2. Find the simi of one-sixth of £37. 2*. 9c?., one-twelfth of 
£29. 5«., and one-twenty-fourth of £32. 19«. 

5 111 

3. Reduce ^ and fo^/v^ to decimals, and add the results 

together. 

4. Reduce 2| guineas to the fraction ot £1| ; and express 
3 roods 15 poles as the fraction of an acre. 



INCLUDING DECIMALS, PRACTICE, PROPORTION, &C. 5 

5. Divide -075 by -00015 and -256399 by -7865. 

11 11 11 

6. Simplify j— | of |— | of j— | of 585. 

2'*"3 4'^b 6*^7 

7. Multiply 3 tons I7cwt. 1 qr. 10*5 lbs. by -005. 

8. Find the least number of weeks in which an exact number 
of half-guineas can be earned, the wages per week being 16«. 4d, 



EZER0I8E Vn. 

1. Divide 7*53 by 2500, and -00144 by 192. 

2. Express in the simplest form : 

5 4 

3. Find the value of 

(1) 17 tenths+17 hundredths+17 thousandths; 

(2) 101 tenths x 10 thousandths. 

4. Find the sum of three-fifths of a sovereign, five-sixteenths 
of a shilling, and two-ninths of a guinea. 

5. Beduce £7. I6s, 9|d to the decimal of £8. 

4 13 7 i^'^h 

6. Simplify 20^xl2|xl-|_|. 

6^^^2 

7. Subtract -432 of an acre from 2^ roods, expressing the 
result in square yards and the decimal of a square yard. 

8. .One ounce Troy of gold is worth £3. 17«. lOjrf. ; find the 
value of a ton of gold. 



6 ARITHMETICAL EXERCISES. 

EZEBCISE Vm. 

1. Keduce 80425 farthings to pounds, and 1364428 inches to 
miles, furlongs, poles, &c. 

2. Find the greatest common measure of 1008, 2464, 504, 
and the least common multiple of 9138 and 21322. 

3. Multiply -038 by '0042, and divide -03217 by 6-25. 

4. Simplify 

10 5 _ 20 

(1) Oi^- (2) ' 



6 7 ^+^3 

5. Reduce three-fourths of half-a-crown to the decimal of 
£1. lOs, 

6. Find the difference between one million three hundred 
and four farthings, and sixty-two thousand four huncbed and 
fifty-nine fourpenny pieces. 

7. Express as a decimal 

8. A bill of £3. Os, 11^. has to be paid by several persons 
in equal shares ; if three of them together pay I6s, 7fd., how 
many are there to share the cost ? 



EXERCISE IX. 

1. Divide £283. 15«. 7id. by 3|. 

3538 

2. Reduce --.^^ to its lowest terms, and from 

15— take 2?-f 3.^ + 5- . 
12 6^ To 12 

3. Find the value of 

(1) 22-5 X -0241 X -0024. (2) 1708*4592 -f- -00024. 

4. Find by Practice the cost of 111 articles at 18«. 7|c?. 
each. 



INCLUDING DECIMALS, PBACTICE, PROPORTION, &C. t 

357 

5. Beduce ^zr^ to a decimal, and '09765625 to a fraction. 

6. Find the difference between = of 15 acres 3 roods 35 poles, 

7 
and Q of 31 acres 2 roods 27 poles. 

•7 

7. Simplify 

... 36-4- •374+2-56 .^. 1-5 3*25 

^^^ W06 • ^^^ ^075 """JL* 

^6 

8. On a railway there are 30 telegraph posts to the mile ; if 
a train passes 17 of these in a minute, at what rate per hour is it 
travelling ? 

EXERCISE X. 

1. Simplify i(l23|-10l|)H-|?. 

2. Reduce 2 tons 3 cwt. 7 lbs. to the decimal of 5 tons. 

3. Find by Practice the value of 127 things at £9. 17«. 6d, 
each. 

4. Divide -01 by -002, and 57*528 by 3*76. 

5. Express 6*105 pounds Troy in grains, and 1 '9375 bushels 
in gallons. 

6. Find the simplest fraction equivalent to 

31 "^ 29 . 37 "^ 23 

41 "*■ 19 43 "^ 34 

7. If a cwt. of metal costs £8. 19*. 8^?., what is the value of 
a piece weighing 6 cwt. 1 qr. 25 lbs. ? 

8. The circumferences of the large and small wheels of a 
bicycle are 176 inches and 48 inches respectively: how many 
more turns does the small wheel make than the large wheel in a 
distance of fifteen miles? 



8 ARITHMSTICAI^ ¥:XERCIS£8. 

EXEBOISE XL 

1. Divide two millions four hundred and one thousand and 
^ve hj three thousand one hundred and forty-seven. 

5544 

2. Reduce rzr=^ to its lowest terms, and find the value of 

6552 

Jofl?of5^ofi. 

3. Express 5^ pence as the decimal of a sovereign, and 
17 lbs. as the decimal of 1 qr. 14^ lbs. 



4. Simplify the fractions : 



1+-1 



r. 3-1? 

(1) — V- (^) — T-^- 

5. Find by Practice the value of 431 pieces of cloth at 
£5. 17«. 11^. each. 

6. Subtract *035 of a guinea from 1*427 of a shilling, giving 
the result in pence. 

7. What is the rent of 113 ac. 2 ro. 13J po. of land at £2. 5«. 
per acre? 

8. If 5 fowls are worth 3 ducks, 14 ducks worth 5 geese, 
and 3 geese worth 2 turkeys, what is the price of a fowl when a 
turkey costs a guine^ 

EXERCISE Xn. 

1. Multiply -0095 by -0168; and divide -016085 by 3*125. 

2. Find the difference between 

3|of6|of^andi-2?. 

3. The cost of 4 acres of land is £121 ; what is the value per 
square yard? 

4. Find by Practice the dividend on £2073, 6«. 3d. at 11«, 8d 
in the pound. 



INCLUDING DECIMALS, PICACTICE, PROPORTION, &C. 9 

8^4^ 2? of 9 

5. Simplify -g - + -—————. 

2|+i| 4 of 2? of l| 

3 

6. Add together ^ of a guinea and a half, -855 of a sovereign, 

and 1^ of 2? of 1~ of 18*. Ud, 

7. Reduce 7 fiir. 32 po. 5 yds. to the fraction of 14 fur. 13 po. 
3 yds. 2 ft. 

8. Find the value in English money of 900*28125 francs 
when 24*25 francs are exchanged for a sovereign. 



EZER0I8E XTTT. 

1. Beduce 3055709 seconds to days, hours, &c. 

2. Find by Practice the cost of 1392 things at £3. 16^. 2id. 
per dozen. 

3. If 17 men can do a piece of work in 68 days, how many 
men must be employed to do the work in 4 days ? 

4489 

4. Reduce ^r^ to a decimal, and *390625 to a fraction. 

5. Add together -075 tons, 2*195 cwt., '145 qrs., 3*6 lbs. 

4I+6I 

6. Find the value of 5 - of — — — -- -^ . 

^4" 

7. Find the value of 17 qrs. 3 bus. Igal. of com at 1«. 4d. 
the peck. 

8. From a rod a yard long, portions, each *057 of an inch 
long, are cut off ; how many such portions can be cut off, and 
what will be the length of the remaining piece ? 



10 ARITHMETICAL EXERCISES. 

EXERCISE XIV. 

1. If 39 acres of land cost £3627. 4«. OJg?., how much must 
be paid for 52 acres ? 

2. Subtract -^ of 2 — from 5;, of 3— of :^ . 

10 11 i 25 111 

3. Find the cost of 27140 articles at £1. ISs. 6d, a score. 

4. Multiply £2. 13«. 4d?. by 1-30625, and divide £29. 12«. 6c?. 
by 2-844. 

5* Reduce fifty-seven millions six hundred and twenty thou- 
sand three hundred and eighteen square inches to acres, &c. 

6. SimpHfy (-5 + -75) x (2-5 - -4) -r- ^125+^^) . 

7. Resolve 999999 into its prime factors; and divide the 
product of 999999 and 1955 by the continued product of 37, 13, 
17, 7, 23. 

8. A person goes to France with £56, which he exchanges 
at the rate of 25 J francs for a pound. He stays 30 days, and 
spends at the rate of 37^ francs a day, and changes what he has 
left at the rate of 1 franc for 9^. How much English money 
will he have ? 



EXERCISE XV. 

1. Express as a decimal the sum of 4 r^r— and 197777: . 

* 1250 640 

2. If 6 cwt. 2 qrs. 2 lbs. of sugar cost £9. 3«. 4c? , how much 
will 4 cwt. 2 qrs. 7 lbs. cost ? 

3. Find the value of -2272 of £14. e«. bhd, 

4. Find the value of 51 things, four of which cost £19. 3«, Ic?, 



INCLUDING DECIMALS, PRACTICE, PROPORTION, &C. 11 

5. Keduce 2*48027 to a fraction in its lowest terms. 

6. Add the difiference between *035 of a ton and *064 of a 
cwt. to the difference between -27 of a qr. and '78 of a lb., 
giving the result in lbs. and the decimal of a lb. 

7. Find the value of a nugget of gold weighing 3 lbs. 1 1 oz. 
8 dwts. 4grs. at £3. 17«. Qd, per oz. 

8. Three bells toll at intervals of 18, 24, 32 seconds : if they 
commence to toll together, what length of time will elapse before 
they toll together again ? 



EXEBOISE XVI, 

1. Simplify 4""^i"^4"^"^4- 

2. Divide 4-3046721 by '0729, and express the product of 
5^ and '035 as a fraction. 

3. Find the value of 

7^ of £3. 13«. Shd. + 2^ of £5. ie«. 9M - 3^ of £4. 17«. 
4 "10 o 

4. If 85^ yards of cloth cost £24, how much will 114 yards 
cost? 

5. Find the amount of £200. 16«. Sd. in 2| years at 3^ per 
cent, simple interest. 

6. Reduce 2 tons 19 cwt. 7 lbs. to the fraction of 

Iton 12 cwt. 3qr. 7 lbs. 

7. Find the prime factors of 185625 and 101376, and deduce 
their greatest common measure. 

8. Find the value of 2 roods 19 poles 19 sq. yds. of land at 
£40. 6«, Sd, an acre. 



12 ARITHUEIICAIi EXERCISES. 

xvn. 



9 23 

1. Express the sum of 877; and 2^rr- as a decimal. 

10 20 

2. If a ton of coal costs 7«. l(%f., find by Practice the value 
of 2135 tons. 

3. Find the product of 

.2^4 _5 .4 ^1 .1 
27"^'n'%"^9'^2"^10- 

4. If 5ac. 3ro. 4 poles of ground is worth £1125, what is 
the value of 44 ac. 3 ro. 1 pole ? 

5. Find the simple interest on £620 for 5 months at 2^ 
per cent. 

6. Beduce 7 cwt. 3 qrs. 21 lbs. to the decimal of 1 ton, and 
find the value of -8^ of 11a. 3cf. 

7. Sea- water contains 2^ parts in a hundred of salt ; what 
weight of water would be required to yield half a ton of salt ? 

8. If 8 ducks and 7 geese are sold for £3. I3s, 9d., and if 
5 ducks are worth as much as 3 geese, find the price of a goose. 



EZEB0I8E XVm. 



1. Simpli 



. ^l(^^^4 



2. If a train takes 29} minutes to nm lOg miles, how many 
miles will it run in 11| minutes ? 

3. Express in minutes the sum of 2*6 days, and '85 of 
an hour. 

4. A bankrupt pays 138, lO^ci?. in the £ ; if his debts are 
£7824, find by Practice the amount of his assets. 



INCLUDING DECIMALS, PRACTICE, FROPOBTION, &C. 13 

5. Find the simple interest on £256. 4«. 2d, for 2 years 
5 months at 6 per cent. 

6. Multiply 4136 by 44, and find the value of 11-1296 
of £9. 

25 

7. If ^ of a field is worth £925, and if the land is worth 

£40 an acre, find the area of the field. 

8. Express in pounds Avoirdupois the weight of a mass of 
gold which weighs 18§ lbs. Troy. 



EXERCISE XIX. 



1. Find the least common multiple of 11, 30, 42, 66, 77, 90; 
and reduce -rSrJnQ ^ ^^ lowest terms. 

190Uo 

2. Divide 352-95624 by -000504; and express 1-4-5-1-13 as a 
decimal. 

3. Find the amount of £305. 2s, Id, in 3i years 4 per cent, 
simple interest. 

4. Find the cost of 13724 articles at £12. lis, Zd, each. 

5. Heduce 3 tons 18 cwt. 3 qrs. to the decimal of 

13 tons 15 cwt. 2 qrs. 14 lbs. 

6. The debts of a bankrupt amount to £2016 and his assets 
to £1764 ; how much does he pay in the £ ? 

7. If a pound of sugar cost *0703l25 of 16^., find the value 
of '0625 cwt. 

8. A man has £578. 4^. per annum after paying income-tax 
at the rate of 4c?. in the £ ; what is his income ? 



14 ARITHMETICAL EXERCISES. 

EXEBCISE XX. 

1. If 3cwt. 1 qr. 23 lbs, of potatoes cost 19*. Shd,, what will 
be the price of 4 cwt. 3 qr. 26 lbs. ? 

2. Find the product of 

AO 33 28 ^13 

17' 35' 87' "'ee* 

3. If a kilometre is equal to 1000 metres, and 35 yards are 
equal to 32 metres, express 77 miles in kilometres. 

4. Find the interest on £816. 128. 6d. for 5 years at 31 
per cent, simple interest. 

5. Find by Practice the value of 2729 articles at £3. 17». (id, 
a dozen. 

238 

6. Express 4— miles in miles, furlongs, &c. 

7. If A can do a piece of work in 10 days, ^ in 15 days, and 
(7 in 30 days; how long will they take when they work to- 
gether ? 

8. Coal is bought at 24«. per ton, and sold at 25«. 6c?. ; how 
many tons must be sold per year to realize an income of £350? 



PART II. 



hidiiding Compound Proportion, Pei^ceiitages, Averages, 

aiid Proportional Parts. 

EXERCISE XXI. 

1. Multiply 1 ac. 1 r. 1 p. 1 sq. yd. 1 sq. ft. 1 sq. in. by 30. 

2. How much will 42 men earn in 30 days, if 69 men can 
earn £368 in 35 days ? 

3. Find by Practice the value of 12 cwt. 3 qrs. 16 lbs. at 
£2. 17«. 2c?. per ton. 

4. Multiply the sum of 2*4 and 7*5 by 1*3, and add the 
result to the difference of 2-364 and 1*697. 

B. Find the simple interest on £780 for 35 weeks at 4 
per cent per annum simple interest. 

7 3 5 

6. If — of a guinea be taken from — of - of £5, what frac- 
tion of £3. 9«. Will remain ? 

1 1* 

7. If the value of ^ of a field is £384, what is the value of 

I of the field ? 
o 

84 How many lengths of '007 inches can be cut from a tod 
one foot long, ana what is the length of the portion left ? 



16 ARITHMETICAL EXERCISES. 

EXEBCISE XXII. 

1. Find the difference between the product and the quotient 
of5-312by -0125. 

2. Beduce 3*28125 tons, and express 9 tons 14 lbs. as the 
decimal of 10 tons. 

3. Find the interest on £256. 13«. 4d. for 146 days at ^ 
X)er cent, simple interest. 

4. If the wages of 29 men for 54 days amount to £80. 9«. 6d.f 
how many men must work 12 days to receive £407 ? 

,2 _ 11 1 

3^ 2 3 10 

5. Divide -— - by — — i-— . 

6^8 9"T8 

6. Find by Practice the value of 17 miles 7 fur. 60 yds. of 
iron rails at £17. 12«. per mile. 

7. Express the difference between '714285 and -428571 as a 

fraction in its lowest terms. 

5 

8. Find the smallest number by which the fractions — j 

3 4 

— , -- must be multiplied in order that the products may in' 

each case be integral. 



EXEBCISE XXni. 

1. Divide £1272. 9«. IJc?. by 17f . 

2. Express in the form of a decimal the sum of 

21 ^ 1 ^43 _ 32 



50oi, 3.-,-, 8—, 28 



26' 160' 100' 3125' 

3. Find the cost of a telegram of 425 words at the rate of 
£l. 12«. 6cf. for twenty words. 

4. How many horses will be required to plough 936 acres 
in 39 days, if 26 horses plough 1152 acres in 24 days ? 



INCLUDING COMPOUND PROPORTION, PERCENTAGES, &C. 17 

5. Keduce five million four hundred and sixty-two thousand 
seven hundred and sixty-four square feet to acres. 

6. Express 3 qrs. 8 lbs. 4 oz. 9 drams as the decimal of 
27 tons. 

7. Find the simple interest on £146. 12«^ 2d, for 225 days at 
2 J per cent. 

8. A boy after spending two-fifths of his money finds that 
four-sevenths of what he has left is Is, 9d, ; how much had he at 
first? 



EXERCISE XXIV. 

1, What is the least number which is exactly divisible by 
272, by 612 and by 408? and what is the greatest number which 
will divide each of the above numbers ? 

2. Find the value of 



l-S-(»i-4)-('^«D- 



3. What is the amoimt of £30. Ss, 4d, in 234 days, allowing 
simple interest at 5 per cent. ? 

4. If 240| bushels of oats feed 16 horses for 13| days, how 
long will 13 horses take to consume 341^ bushels ? 

1 

5. Express — of £1. 2«. 6|c?.-|-*125 of lis, Sd, as a decimal 

of Is. 9d, 

6. Find the cost of a piece of building land containing 
2 roods 17 poles at £345. 17*. 6d, per acre. 

7. Simplify 

®2 ^3^6 ^5"9 

8. If 20 piastres are equivalent to £3. 78, 6d,f and 25*3 francs 
to £1, how many francs are equivalent to 2*5 piastres ? 

H. AR. E. 2 



18 ARITHMETICAL EXERCISES. 

EZEROISE XXV. 

1. Multiply '02019 by 52-03, and divide -04312 by -0044. 

2. If 49 men can empty a reservoir in 65 days pumping 
8 hours a day, how many hours a day must 196 men work to 
empty it in 26 days ? 

3. Find the value of 2-1875 of £1. 6«. 8c?., and 3-0^5^ of 
£1. 13«. 9d. 

4. Divide 

^n-^8 + ^24^y^8+'2T-^24- 

5. A bankrupt's debts are £3060, his assets £2300: how 
much will a creditor for £459 receive ? 

6. A person has £2501. 5«. in a bank: what will be his loss 
in a year's interest when the bank lowers its rate from 4J per 
cent, to 3| per cent. ? 

7. Find the sum of 

2-4, 'ii, -567, 7-056, 4-17, and -440412^. 

3 

8. A man owns t^ of a mine, and sells -47 of his share ; what 

portion of the mine does he then retain ? 

EXEBOISE XXVI. 

1. Find the value of 

2. Express in hours, minutes, seconds the difference be- 
tween 2*32 hours and -325 of a week. 

3. Add together 

£3^ and l*l6 of half a guinea. 

4. A farmer pays a rent of £2. lOs, per acre for 100 acres, 
uf £3. 5«. x)er acre for 80 acres, and £4. 3«. 4d, per acre for 
60 acres : what is his average rent per acre? 



INCLUDING COMPOUND PROPORTION, PERCENTAGES, &C. 19 

5. If 108 qrs. 1 bush. 1 peck of barley cost £201. lis. 10c?., 
what will 75 qrs. 2 bush. 3 pecks cost ? 

6. Find the value of -07890625 of a ton, and simplify 

2 . -53 . '825 
^3^^-6i^^^- 

7. Find the cost of 3 acres 1 rood 3 po. 19 J sq. yds. of land 
at £110 per acre. 

8. If 27 men mow a field of 90 acres in 7 days, working 
8 hours a day, how many men will be required to mow 200 acres 
in 16 days if they work 10 hours a day? 



EXERCISE ZXVn. 

1. Find by Practice the cost of 2510 lambs at 14«. 7Jc?. 
each. 

2. Find the simple interest on £820. 4«. 2d. for 2 years 146 
days at 2h per cent. 

3. If 16J tons of provisions last 2100 men for 13 days, 
what weight will be required for 4340 men for 4^ days? 

4. The average age of the 125 boys in the Fifth Forms of a 
school is 15*4 years, and the average age of the 35 boys in the 
Sixth Form is 16*7 years : what is the average age of Sixth and 
Fifth Forms taken together? 

5. What fraction is a pound Troy of a pound Avoirdupois? 
Express their difference as a fraction of their sum. 

# 

6. Three persons A, B^ C can do a piece of work in 10 days ; 
if A takes 30 days, and B takes 45 days to do the same work, 
how long will C take ? 

7. Subtract •285714 of 13«. Gd. from the sum of '75 guineas 
and -2142857 of 13«. 4c?. 

8. Two friends during a walk take steps of 2|| and 2ff feet : 
if they start in step, how far will they have walked before they 
are in step again, and how many steps will each have taken ? 

2—2 
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EXEBCISE XXVIli. 

1. Find the value of '09921875 of a ton, and reduce 14 hrs. 
15 min. to the decimal of 3^ days. 

2. Divide the product of 619*3 and -117 by 1-43. 

3. Find the cost of 47 qrs. 4 bus. 2 pks. 1 gal. 3 qts. 1 pt. at 
£Ll7s, Ad, per bushel. 

4. Simplify 



a-i)«'(^t)-^'a4)- 





5. A man whose annual income is £945 at the end of the 
year finds that he has saved 80 guineas : what percentage of his 
income has he spent? 

6. If 23 cows are worth 5 horses, and 7 horses cost £362. 5«., 
find the cost of 14 cows. 

7. Express £*125 as a fraction of '83 of a guinea. 

8. A man receives 4 per cent, on one-third of his capital, 
4^ per cent, on one-sixth, and 5 per cent, on the remainder : 
what percentage does he receive on the whole ? 



EXEBOISE ZXIX. 

1. Divide 5'681 by '0019, and multiply the quotient, by 
A of -0001569. 

2. Simplify 

/^7 .426. ^A , o 3 .3 ^5 7 - -11 
(^r8 ^^ 427-^^V'"'70 "^ 65 ^^ U'T§6 "^ ^84' 

3. If 1 ton 16 cwt. 3 qrs. 10 lbs. of coal cost £2. 7«. 6c?., how 
much can be bought for £17. 16«. 3c?. ? 

4. If the Government buys 356 horses at £10. 158. each 
and 508 horses at £11. 6«. 9d. each, how much on the average 
does each horse cost ? 



INCLUDING COMPOUND PROPORTION, PERCENTAGES, &C. 21 

5. The sum of £5100 is to be raised, by three towns of 
population 4250, 5250, 7500 respNBctively : if the towns contribute 
in proportion to their population, what does each town con- 
tribute ? 

6. Reduce 1 fur. 1 yd. 1 ft. 1^ in. to the decimal of a mile. 

7. Divide 723905 by 2*l7, and express the difference between 
1*^384615 and '676923 as a fraction in its lowest terms. 

8. A man embarks his whole 9apital in four successive 
ventures ; in the first he clears 100 per cent., and in each of the 
others he loses 20 per cent. : shew that he has gained 2*4 per cent, 
on his original capital. 

EXERCISE XXX. 

1. Find the simple interest on £244. 8«. 4d. for 2^ years at 
3^ per cent. 

2. If a bankrupt pays 12s, lOd. in the £, how much will a 
creditor receive to whom he owes £754. 10*. ? 

7 fi 1 

3. Add together oq ^^ ^ ^^^^ ; i= of 1 ton 15 cwt ; ~ - of 1 cwt. 

5 

2 qr. 21 lbs. ; - of 1 qr. 17 lbs. Also express the result as a 

decimal of 10 tons. 

4. If 4 men mow 15 acres in 10 days of 7 hours, in how 
many days of 6^ hours can 7 men mow 19^ acres? 

5. Divide £81. 10«. into four parts proportional to the 
fractions -, -, j, -. 

6. Express in its simplest form : 

h^'^h^ 4 
+ 



3^4 5+ ' 



' ll? 7 + ? 

41 ^9 

7. A merchant gains 30 per cent, on one-third of his capital, 
45 per cent, on one-fourth, and loses 15 per cent, on the re- 
mainder : what is his gain per cent, on the whole capital ? 

8. A railway passenger counts the telegraph posts on the 
line as he passes them : if they are 58§ y^uds apart, and the 
train is going 48 miles per horn*, how many will he pass per 
minute ? 



PAET III. 



Inclvdiiig Square Rooty Areas, atid Volumes. 

EXEBOISE XXXI. 

1. What quantity of silver can be bought for £36, when 
14 lbs. 6 oz. 15dwts. cost £45 ? 

2. Find the cost of 2 cwt. 1 qr. 9 lbs. at £2. 6*. M. per ton. 

« Q. ,.. 6479 , 4347 . 6831 

3. Simplify g^ + ^^ + ^^. 

4. Reduce £16. 13«. 9c/. to the decimal of £12, and 
8 tons 17 cwt. 21 lbs. to the decimal of 3 tons 5 cwt. 2 qrs. 14 lbs. 

5. Find the square root of 45064369. 

6. A bankrupt owes three creditors £225. 10«,, £376. 7«. 6c?., 
£139. 2«. 66?. respectively; his assets being £463. 28, Qd., how 
much will each creditor receive ? 

7. If 5*25 cwt. cost £4*2, find the cost of 14*875 tons. 

8. If 10 scudi are equivalent to 52*5 francs, and 16«. to 20 
francs, find how many carlini are equivalent to 500 scudi, twelve 
carlini being worth 4s, 2d, 
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EXERCISE XXXn. 

1. Multiply 1-65 by -0091, and divide the product by -000195. 

2. Find the square root of 1383-0961 and of 8*027. 

3. Express the product of 4*625 and •62t as a fraction iu 
its lowest terms. 

4. How long will it take 51 horses to plough 1296 acres, if 
34 horses plough 1680 acres in 35 days ? 

5. Find the simple interest on £252. Is. 8d. from June 13 
to August 25 at 3 per cent. 

6. Find bv Practice the value of a platinum bowl weighing 
4 lbs. 6oz. 15awts. 6grs. at £1. 11a. 8c?. per oz. 

7. If the population of Blackburn increased from 75000 to 
78125 during a certain period, find the percentage rate of 
increase. 

8. When the income tax is Zd. in the £, a man's net income 
is £2370 per annum : what will it be when the income tax is 7c?. 
in the £ ? 

EXERCISE XXXm. 

1. Find the least common multiple of 6870 and 10992 ; and 
the greatest common measure of 144, 216, 360, 504. 

2. Reduce eight million eight hundred and sixty -eight 
thousand and ninety-seven square feet to acres. 

3. Find the square root of -0043046721 and of 2*00694. 

4. Express the sum of '2ii of 4«. 7c?. and -516 of lOs, as 
the decimal of £l. 

5. A person buys 20 lbs. of tea at 3«. 6c?. per lb., 8 lbs. of 
coffee at 1«. 8c?. per lb., and 3 cwt. of sugar at 3|c?. per lb. : if the 
tradesman deducts 5 per cent, for ready money, how much has 
the person to pay ] 

6. If three pipes can separately fill a cistern in l7f , 19 J, 21^ 
minutes, how long will they take when running together ? 

7. How many times can -053 be subtracted from 14-578, 
and what will be the magnitude of the remainder ? 

8. How much will a creditor lose to whom a Bankrupt 
paying 8«. lOfc?. in the pound owds £4970 ? 



^4 ARITHMETICAL EXERCISES. 

EZEBCISE XZZIV. 

1. If 41 horses eat 1066 bushels in 52 days, how many 
horses will eat' 945 bushels in 35 days ? 

3 

2. Reduce z^ to a decimal, and a guinea to the decimal 

of £4. 10«. 

3. A bankrupt, whose whole property is worth £1344, owes 
£1792; how much in the pound will each creditor lose ? 

4. Find the rent of 4 acres llOsq. yds. at £1. 18«. 6<f. per 
acre. 

5. Find the square root of 1 '002001, and the square root 
of '1 to four places of decimals. 

6. Divide 27*0^ by '015 to four places of decimals, giving 
the ^xact value of the remainder. 

7. A house is sold for £264. 5«. 3c?. at a gain of £J1. 2«. 9c?., 
find the gain per cent. 

8. Three persons Ay B, C invested £6413, £5247, and 
£4081 in a business in which the net profits for one year were 
£1462. 68. Ojc?. : how should the profits be divided ? 



>*:^h:4i 



[SE XXXV. 



9 

1. Find the square root of 172^=^, and the square root of 

SQ^to four places of decimals. 

- 3 5 

2. Find the value of ^ of an estate, when ^-r of it is worth 

8 24 

£1065. 

3. Divide 61*0284 by -3501 to four places of decimals. 

4. Find the cosl of carpeting a room 24 ft. 4^ in. long by 
23 ft. 4 in. broad at 4«. 6c?. per sq. yd. 

5. Simplify 

1 1 ^4 



6 6 



i. 

I 
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6. Find the amount of a bill for 864 yds. of linen at 2«. \d, 
per yd., 520 yds. of cloth at 1«. Zd, per yd., and 280 yds. of silk 
at 16«. 9(3?. per yd.: deducting 7 J per cent, for ready money. . 

7. A man leaves £32818 to be divided among his four sons 

2 3 4 5 
in the proportion of the fractions « > 7 > k > 2? • ^^^ ^^® share of 

o 4 O o 

each. 

8. Two taps can separately fill a cistern in 10 and 12 
minutes, and when the waste-pipe is open they can together fill 
it in 15 minutes ; how long does the waste-pipe take to empty 
the cistern when the taps are not running ? 



EXEBCISE XZXVI. 

1. Express the product of 2 '25 and *037 as a fraction in its 
lowest terms. 

2. Find the value of 24 acres 3 roods 17 perches at £57. 10*. 
per acre. 

3. Find the amount of £2060. 1«. 2(/. in 3 years at 4^ per 
cent, simple interest correct to the nearest farthing. 

4. Express in feet the sum of 1*45 furlongs, 7*36 yards, 
11*04 inches. 

5. Find the square root of 

(1) 101 ^^g. (2) 2704-416016. 

6. Find the length of paper 2 ft. 9 in. wide required for the 
walls of a room lift, high, 18 ft. 9 in. long, 17ft. 3 in. broad. 

7. Find the value of 

3-27 of 4«. 6c?. + 7-454 of 16«. 6d 4- '3571428 of 3«. 6(/. 

8. Ay B^ C working together can do a piece of work in 
6 days ; A could do it alone in 24 days. After working together 
for 2 days, A is taken ill : how long will B and C take to finish it? 




26 ARITHMETICAL EXERCISES. 

EXERCISE yyxviL. 

5 3 7 

1. Add together s <^^ ^ guinea; — . of a pound; -^ of a 

R y lb x\) 

crowu ; Q of a shilling. 

2. Divide the cube of 1001 by the product of 77, 91 and 143. 

3. Find the dividend of £3407. 15«. at 13«. 9d, in the £. 

4. How many square feet of paper will be required for the 
walls of a room 9 ft. 6 in. high, 22 ft. 3 in. long, 17 ft. 4 in. broad ? 

5. A fraudulent dealer uses a weight of 15*75 oz. instead of 
1 lb. : how much does he gain per cent. ? 

6. A boy swims 3 miles in 5^ hours : if he goes 2 ft. 8 in. at 
each stroke, find how many strokes he takes per minute. 

7. What number has *1 for its square root, and what number 
has -01595169 for its square ? 

8. If 400 metres are equal to a quarter of a mile, find the 
number of square metres in a quarter of an acre. 



EXEBOISE XXXVm. 

1. Divide 

2. Find the cost of papering the walls of a room 10 ft. 8 in. 
high, 25 ft. 9 in. long, 18 ft. 5 in. broad, with paper 2 ft. 8 in. wide 
costing 4^0?. a yard. 

3. Find the value of 

•12825 4-216 2-7 
X — .— . X 



9-16 -342 1-5318 " 

4. If 47 tons of old iron can be bought for £39. 19*., how 
many cwt. can be bought for 11«. 8 Jo?.? 
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5. The populations of three towns in 1871 are 50000, 80000, 
and 170000: in 1881 their populations have increased 16, 25, and 
10 per cent, respectively : find the percentage increase of the 
total population of the three towns. 

6. Find the square root of 2 to six places of decimals. 

7. Find the distance in miles of a thunder-cloud when the 
thunder is heard 17f seconds after the flash is seen; supposing 
that sound travels 1140 feet per second and that the flash is 
seen .instantaneously. 

8. If 10000000 acres are equivalent to 4046711 hectares, 
find to five places of decimals the number of square miles in a 
hectare. 

EXEBCIS£ XXXTX. 

3  

1. Express = of a guinea as a decimal of £2, and find the 

value of -428571 of 3 tons. 

2. How many tiles 3 j inches long and 2J inches broad will 
be required for a hall 21 ft. 3 in. long, 11 ft. 3ni. broad; and how 
much will they cost at the rate of 4«. 7rf. per hundred? 

3. If 2 cwt. 3 qrs. 18 lbs. of tea cost as much as 27 cwt. 2 qrs. 
17 lbs. of sugar, what quantity of sugar ahould be given in 
exchange for 10 lbs. of tea ? 

4. Find the value of 

ll 3^-25 
2 , ^3 6 ^ 3 ,„1 

5. Find the cost of a beam of timber 10 yds. long, 4 ft. 
broad, 9 in. thick at lOo?. per cubic foot. 

6. A mixture is made of 297 gallons of wine at 17«. 9c?. per 
gallon, 132 gallons at 22«. Qd, per gallon, and 121 gallons at 
19«. 4d. per gallon : find the value of a gallon of the mixture. 

7. Divide £105 between A^ B, and C, so that as often as A 
gets 4«. 6o?. B may get Is. Qd,, and as often as B gets bs. C may 
get 6s. 

8. A kilolitre contains 35*32 cubic feet, and a gallon contains 
277*274 cubic inches : how many gallons are there in a kilolitre ? 



^d ARITHMETICAL EXERCISES. 

EXERCISE XL. 

16 
imais 99, 999, 9g 

their sum as a decimal. 



1. Express as decimals 99, 9^, 999999' ^^^ express 



2. If 143 men earn £862. 10«. in 6 weeks, in what time will 
130 men earn £1550? 

3. A roof 40 feet long, 28 ft. wide is to be covered with lead 
-in. thick: how many cwt. will be required, the weight of a 

cubic foot of lead being 1)8096 ounces ? 

4. Find the ratio of 11^ of 14 tons 4 cwt. 2qrs. 181} lbs. to 
21 tons 7 cwt. 

5. The floor of a room measures 14 ft. by 12^ ft. and is partly 
covered by carpet measuring 11^ ft. by 9f ft., find the cost of 
covering the remainder with oil-cloth at 4«. 6c?. per square yard. 

6. Divide £11. 4«. between three men, four women, five boys, 
and six girls, in such wise that each woman has one-fourth less 
than a man, each bov two-sevenths as much as a man and a 
woman together, ana each girl one-fifth as much as a man, 
woman, and boy together. 

7. Find the number of yards in 

•635 miles -h -1045 furlongs - 1 '75 of 3 yds. -h -142857 of 1 4 feet. 

8. Two men and three boys can level and turf 352 yards of 
a cricket ground in 4 days, and three men and two boys can 
complete 276 yards in 3 days : compare the amoimt of work done 
by a man and a boy. 



PART IV. 



Jnclvding Discount and Compound Interest 

EXEBGISE XLI. 

1. Find the square root of 

(1) 253089-4864. (2) 2406jr|XT. 

9604 

2. If a coining-press can strike off 1650 coins per hour, find 
the value of the coins which can be struck off by four presses 
working 10 hours a day for 18 days, and coining sovereigns, 
florins, shillings, and pence respectively. 

3. A bankrupt's liabilities are £3758. Vis, 6c?. ; i( he pays 
\Zs, l\d, in the £, find the value of his assets. 

4. Find the compound interest on £3546 in three years at 
5 per cent, per annum, correct to the nearest penny, 

5. Reduce '055 of £2. Vis, lie?, to the decimal of the differ- 

2 3 

ence between ;r of £5. 6«. 9c?. and - of £1. 2«. Ic?. 
«3 5 

6. How long will A and B together take to do a piece of 
work which they can do singly in 10| days and 7f days respec- 
tively ? 

7. Subtract 

4—: of ^ from 7 -r 



4 1 1 * 1 

4_ i3J__i2— 2- 

9 13 12 27 ' - -^^ 



28 



4nO 



8. Calculate the cost of paper for a room 18 ft. long, 16 ft. 
broad, and 12ft. high, allowing 40 sq. feet for doors and windows; 
the price of the paper being 2«. 4a. per piece of 12 yds. long 
and 21 inches broad. 
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EXEBGISE XLn. 

1. Pind the value of 

(•364S X 6-42) + (-0265756 -i- -01). 

2. How many times does a carriage wheel whose circum- 
ference is 17*125 feet turn round in a distance of 12*45 miles ? 

3. Find to the nearest farthing the compound interest on 
£415 in 3 years at 6 per cent. 

4. Express 3 oz. 7 dwt. 12 grs. as the decimal of a pound 
Troy. 

5. Subtract 

6? 
l|of-|from I of 13I of? of 4. 

6. Compare the rates of travelHng of a bicyclist who goes 
34^ miles in 2 hrs. 10 min. and a train which travels 59^ miles 
in 1 hr. 42 min. 

7. Find the rent of a field 198 yds. long, 165 yds. broad at 
£4. Qs, Sd. per ilcre. 

8. The 3 P. M. express from Paddington to Exeter stops first 
at Swindon, 77^ miles distant, at 4.27 p.m. ; the whole journey is 
194 miles, and 15 per cent, of the time is expended in stoppages : 
at what time is the train due at Exeter? 

EXERCISE XLm. 

1. Divide 3714285 by 5*0571428, and express the answer as 
a decimal to four places. 

2. Find the value of 

4^ of 2^ 



9 /«5 - , 1\ ,9/^3 ^1\ . 11 

u-^('6^^'n)-^i7('i3-24)+:i9 



-•29 . . 3 
^5l ^^ ¥0 



3. The.4ebtb. of a bankrupt amount to £563. 15«., and his 
assets to £371. 2*. S^d, ; how much does he pay in the £ ? 

4. In g rectangular court which measures 192 ft. by 126 ffc., 
there are four rectangular grass plots, each measuring 45 ft. by 
27 ft.; find the co6t of paying ija.e remainder of the court at S^d, 
per square yard. ., , ' .. ^ 
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5. Find the rent of 25 acres 3 roods 15 poles 2| sq. yds. at 
£2. 15«. per acre. 

6. Find to the nearest farthing the amount of £1256. 10«. 
in 2 years at 3^ per cent, compound interest. 

7. Divide £146 between A, B, and C, so that as often as A 
gets 48, B may get 5«. 4d,, and as often as B gets 8«. 9cf. C may 
get 7«. 6ci?. 

8. A garrison of 1400 men has just provisions enough to 
allow 24 oz. of bread a day to each man for 36 days ; but an 
engagement coming on, the garrison is increased by 400 men : 
how many ounces of bread per day must be assigned to each 
man so as to enable them to protract the siege for twenty days 
longer ? 

EXERCISE XLIV. 

1. Find the value of 

7 ,2 ^5 / 1_1 

^8 . / 1 2 3 

2. If 285 men can dig a trei^^hin 120 days working 8 hours 
a day, how many men must be employed to do the same amount 
of work in 152 days working 10 hours a day ? 

3. Find the true discount on £962 in 4^ years at 4^ per 
cent. 

- 'J^ Find by Practice the value of an alloy of gold weighing 
5 lbs. 10 oz. 17 dwt. at £2. 2«. 6^. per oz. 

l*73i 
6. Divide 4*761 by -:^,— > and express the answer as a 

decimal. 

6. A man has £642. 7«. 3(f. per annum after paying income- 
tax at the rate of 4d, in the £ : iind his gross income. 

7. Extract the square root of 10 to three places of decimals ; 
and find the cost of putting a fence round a square field, whose 
area is four acres, at Is, Hd. per yard. 

8. A man rode a bicycle from ^ to ^, a distance of 54 miles, 
at an average rate of 8 miles an hour ; another man started from 
A on horseback half an hour after the bicyclist and arrived at B 
15 minutes before him. Find the ratio of their speeds. 
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EZEBOISE ZLV. 

1. Reduce the fractions - and ^ to their lowest 
terms, and then subtract the less from the greater. 

2. Find the value of 4*0625 guineas, and reduce £13. 4s. 9jc?. 
to the decimal of a sovereign. 

3. In what time will £1500 amount to £1719. V*. Qd, at 
4^ per cent, simple interest ? 

4. A cistern will hold 1 cub. yd. 14 cub. ft. 1224 cub. in. of 
water : if the inside length and breadth be 5 ft. 3 in. and 3 ft. 8 in. 
respectively, find the depth. 

5. What fraction of 2 is the quotient of Uttt divided by 



111 



-s- 



6. Find the price of 5 acres 3 roods 9 poles 27 J sq. yds. at 
£161. 6*. %d, per acre. 

7. Express a/ — — correctly to the nearest integer. 

8. A reef of quartz contains -0077 p^r cent, of gold : if it 
produces £9. 16«. per ton, find the weight of a sovereign in 
grains. 



EXEECISE XLVI. 

l/ 1. Find by Practice the value of 239 tons 16 cwt. 2 qrs. 22 lbs. 
at £2. 6«. 8c?. per ton. 

2. Find the present value of £959. 10*. 8jc?. due 5 years 
- hence, allowing simple interest at 3^ per cent, per annum. 

7 10 

m r 3. Reduce ,^rr of half a rood to the decimal of ^r of an 
1/ 121 11 

acre. 

4. What length of paper 22^ inches wide would be required 
* to paper the walls of a room 18 ft. 9 in. long, 13 ft. 6 in. broad, 
' and 14 ft. 2 in. high ? 
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5. A and B together take 3 days to do a piece of work; B 
alone takes 8 days to do it : how long would A take worlang 

*^ alone? 

6. In 1871 the population of a town was 21456, and in 1881 
ly it was 20115 ; find the percentage rate of decrease. 

6 

7. If If yards of cloth are worth -^ of a bushel of corn, and 

k 12 yards of cloth cost 4^ dollars, what is the value of 6 quarters 
of com, a dollar being equal to 4^. 2c?. ? 

8. The Scotch express runs from London to Edinburgh, a 
distance of d93f miles, in 9 hours, making one stoppage of 
30 minutes, three of 5 minutes each, and one of 3 minutes: 
what is its average speed when in motion ? 



EXERCISE XLVn. 

 1. Reduce -875 of 17*. 6d + '16 of £1. 8*. \\d. to the decimal 
of {£7. 

1 2. Add together -5618, 2-4l8, -1136. 

3. Find to the nearest penny the amount of £8751. 15«. 
ill 3 years at 3J per cent, compound interest. 

4. If a cubic foot of lead weighs 720 lbs., find the thickness 
of a sheet 18 ft. long and 6 ft wide, weighing 1 cwt. 2 qrs. 12 lbs. 

5. Of a regiment of soldiers — th are killed or disabled in 

7 
the first battle, ^ths of the remainder in the second battle, and 

Y^ths of the remainder in the third, and 512 men are left. How 
many were there at first ? 

6. What simi will amoimt to £470. 8*, 10|c?. in 4 years at 
2 J per cent, simple interest? 

7. A square field is bordered by a path three yards wide, 
the field anU path together occupying 2^ acres ; find the cost of 
covering the path with gravel at 1«. 6c]?. per square yard. 

8* By weight distilled water contains 88*9 per cent, of 
oxygen, ttie rest being hydrogen : find the weight of hydrogen 
contained in 40 gallons of water, a gallon of water weighing 
10 lbs. 

11. AR. E. 3 
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EXEBOISE ZLVm. 



1. Multiply together 

lel il 2^ 4I 

Tn' ^' "T' 79'^^22' 

38 22 33 49 

2. Divide 7*0175 by 17'5 and 17*5 by 7*0175 correct to two 
places of decimals. 

3. Find the smallest sum of which 14«. *Id,, £1. lU. 6cf., and 
£3* 15s. are exact parts. 

4. Find the value of a field 231 yards long, and 125 yards 
broad; an acre of land being worth £8. I6s. 

5. In what time will £244. Is. 8d. amount to £253. 4«. 8|ef. 
at 3 per cent, simple interest ? 

6. A cistern has two pip^ one of which can fill it in 2 hrs., 
the other in 3 hrs. ; a thinl pipe can empty it in 5 hrs. : if while 
the cistern is empty all these are opened, in what time will it be 
one-quarter filled? 

7. Find to the nearest farthing the compound interest on 
£450. 6s. Sd. for 2 years at 2 per cent., interest being payable 
half-yearly. 

8. A river 30 feet deep, and 200 yards wide flows 4 miles an 
hour; find the number of tons of water that falls into the sea in 
a minute : a cubic foot of water weighing 1000 oz. 



EXEBOISE XLIX. 

L Find the least common multiple of 1701, 972 and 756, 
and add together ^^ , ^ and ^^. 

2. Divide '37 by 1*17; multiply the result by the quotient of 
*052 divided by 1*8, and give the result in the form of a fraction. 

3i If a cubic foot of air weighs Ij oz., find the Weight in cwi 
bf the air contained in a room 15| yds. long, and 2l{ fb. broad, 
and 10 ft. 6 in. high. 

4i At what rate per cent, simple interest will £276. *Is. Id. 
amount to £309. 10^; 4d,iad years ? 
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5. Find the mean proportional between 1692 and 2303 ; and 
the fourth proportional to 2401, 2058, 1764. 

6. If 40 men can dig a trench in 4 days of 9 hours each, 
how many men must be employed to dig a trench twice as long 
as the former, half as wide again, and three-quarters of the 
depth, in 5 days of 8 hours ? 

7. , Two clocks point to 2 o'clock at the same instant on the 
afternoon of Christmas day ; one loses 8 seconds, and the other 
gains 7 seconds in 24 hours ; when will one be half an hour before 
the other, and what time will each clock then shew ? 

8. The present worth of £159. 7«. 6d, due in a certain time 
is £150 : if interest is allowed at the rate of 2j^ per cent, find the 
time. 



SZEBOISE L, 

1. Subtract the square of '036 from the square root of 
*0036. 

2. Express j-of £1. 0*. 2jc?. + '875 of 1^. 8c?. as a decimal of 

1«. 2d, 

3. Find the present value of £2674. 6s. due at the end of 3 
years at 44 per cent. 

4. Find, by Practice, the wages of a man working for 30 
weeks 2 days 3 hours at 25«. a week, reckoning 6 days to a week 
and 12 hours to a day. 

5. What length must be cut ofi' a board 16^ inches wide and 
4^ feet long so that the area of the part remaining may be 
6 square feet ? 

6. A prize of £2770 was divided amongst three persons in 
the proportion of ^ > T^ ^^^ « ' ^^ ^^®^^ respective shares. 

7* A level tract of land, 21 miles long and | of a mile broad, 
is flooded to a depth of 5 feet: given that a cubic foot of water 
weighs 62^ lbs., find in tons the weight of water on the land. 

8. The annual consumption of brandy in a country is 
4500000 gallons, and the duty is 9^. 2d. per gallon ; the duty 
is reduced 6 per cent., and the consumption then increases 
8 per cent. ; how is the revenue afiecied ? 

3—2 



PART V. 

Indudwg Profit and Loss and Stocks, 

EXERCISE LI. 

1. Subtract V-3125 of a furlong from 1-03125 of a mile, 
giving the result in yards and the decimal of a yard. 

2. Find the amount of £1485 in 3 years at b^ per cent, 
compound interest, neglecting fractions of a penny. 

3. A bankrupt owes A^ B, C respectively £65, £75. 3«. 4c?., 
£108. 8«. Ad,\ his assets are £136. 14«. 5^.; what will each 
creditor receive ? 

4. If a publisher gains £2000 in selling 120000 shilling 
copies 6f a book, what is his gain per cent. ? 

5. Subtract 

16^ X , from ^ . 

^3 

6. A roll of carpet 70 yards long and 30 in. wide weighs 
2j cwt. : how manv rooms measuring 18|ft. by 17^ ft. could be 
carpeted with a roll weighing 11 tons? 

7. At what rate per cent, per anmun will £1885. 16*. 
amount to £2569. 6*. 8Jrf. in 7 years and 3 months simple 
interest % 

8. Find the prime factors of 111540, 42336, and 67392, and 
thence find the quotients obtained by dividing their least 
common multiple oy each of the numbers in turn. 
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EXERCISE Ln. 

11 3 

1. Add together ^ of 4J guineas, '615 of a £, and 3ry of 

4^of l^of 16*. 7c;. 

2. By selling 10 Acres of land for £4699. Ss. 2d. a person 
gained 5^ per cent,; how much did he give per acre 1 

/ 3. Find the true discount of £619. 19«. lid, due in 6 months, 
allowing interest at 3 per cent, per annum. 
4 Multiply •3i4285t by •63, and express the quotient of 

* '03 by -^85714 as a decimal. 

5. A bankrupt's debts amoimt to £4875. 5s. , and his assets 

* to £3250. Ss. Ad. : what will a creditor receive in payment of a 
debt of £674. 10«.? 

6. Subtract 2*00751 quarts from -0865 of a bushel, and give 

* the answer in pints and the decimal of a pint. 

7. Brussels carpet is 2 ft. wide, costs 7«. 6fl?. a yard, and will 
^ last 5 years; Kidderminster carpet is 2^ ft. wide, costs 5«. a 

yard, and will last 3 years : find the ratio of their cost, not 
reckoning interest on tne outlay. 

8. A person received £525 as the interest on two sums 
of money, one of which was double of the other; he received 

* 5 per cent, on the larger sum and 4 per cent, on the smaller : 
how much were the sums? 



EZEBOISE IHL 

1. Simplify 

19 _ ^ _ J_ 

7 ^ 81 49 27 ./,2^1 .1\ 

n^^T— TTT "H^5 + 2"2io;- 

2*^14 9 

2. If 5 cwt. 3 qrs. 8 lbs. of tea cost as much as 55 cwt. 1 qr. 
611:». of sugar, what quantity of sugar should be given in ex- 
change for 15 lbs. of tea? 

3. Extract the square root of 3263*8369; also of 65 to four 
decimal places. 
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4. A person walks 142*2 miles in 4*5 days travelling 10*164 
^ hours a day: how many hours per day must he travel so as 
to walk 505*6 miles in 19*36 days? 



5. Find by Practice the value of 945126 things at £1. 13«. 4d. 
a gross. 

6. Find the cost of pajtoring a room 15 ft. 11 in. long, 14 ft. 

2 
7 in. wide, and 9 ft. 9 in. high with paper ^ of a yard wide at 4c?. 

o 

a yard. 

7. At what rate of interest will the present worth of 
£100. lOs, 3«?. payable two years hence be £93. 10«.? 

8. A draper buys 240 yards of silk ; he sells j of it at a gain 

of 25 per cent., ^ at a gain of 20 per cent., and the remainder at 

a loss of 15 per cent.; altogether he received £160 : Bnd the cost 
price per yard. 

EXERCISE LIV. 

1. Express £3. 13«. 7M. as the decimal of £5, and find the 
value of -3416 of £1. 

2. Find the amount of £415. 12«. 6d, in 3^ years at 3| per 
cent, simple interest 

3. The cost price of a book is IQs, Sd.; if the publisher 
makes a profit of 17^ pfer cent., and the bookseller of 22J per cent., 
find the retail price. 

4. Find the sum of 3*16, 2*02345, 4*736l4, giving the answer 
as a recurring decimal. 

5. What must be the price of 3 per cent. Consols to give 
£1080 a year from the investment of £32850 ? 



6. Subtract 



1 -? of -= ^ from J 

'6 9 1 

^3 



2l-l5 

3+ L-2 



^k[^\4 



> • 
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7. Find the cost of covering completely a box 2 ft. by 2 J ft. 

5 
by 3J ft. with cloth t; yard wide at 1«. 6d a yard. 

8, A and B can do a piece of work in 12 days ; after working 
2 days they are assisted by C^ who works at the same rate as A^ 
and the work is finished in 6J days more ; in how many days 
would B alone do the work? 



EXERCISE LV. 

1, Find to the nearest farthing the compound interest on 
£2000 in 3 years at 4J per cent, per annum. 

% If 7 men working 16 days can mow a field 1320 yards 
long and 880 yards wide, what will be the length of the side of a 
field 1320 yards wide which 4 men can mow in 42 days] 

3. What quantity added to - of 1-- + - j will give 3- j 

3 7 8 4 

and what quantity divided by 3= of 2 ^— of 1 — will give - ? 

7 lb lo a 

4. In a stack of bricks 41 ft. 8 in. long, 16 ft. 8 in. wide, and 
14 ft. 7 in. high there are 125000 bricks ; if the length of a brick 
is 10 inches, and the thickness 3^ inches, what is the width ? ' 

5. What sum invested in the 6j per cent, stock at 138 J will 
yield an annual income of £108? allowing brokerage of - per 
cent. 

6. Find to five places of decimals the value of 



2  2.3 • 2.3.4 ' 2.3.4.5 



7. During a rainfall of one inch lOOf tons of water fall on 
an acre of ground ; how many ounces are there in a cubic foot of 
rain-water? 

8. A wine-merchant buys gin at 12«. 6^. per gallon, and 
after adding water retails it at 13«. Ad, per gallon, thereby 
making 20 per cent, profit on his outlay; what proportion of 
water does he add to the gin? 
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EZEBOISE LVL 

1. Express a^ a decimal g,---, + g^. . 

2. Find the value of 593 tons 18cwt. Iqr. 16 lbs. at 
£4. ld«. 4d, per ton. 

3. Add together 1-0636 of 31bs. 11 oz. and 2*307 of 15 drs., 
and give the answer in drams and the decimal of a dram. 

4. Find the value of 



2 iT Tf 1 1 



5. In an examination in which the full marks were 6000, A 
got 12 per cent, more than B, B 16 per cent, more than C, and 
C 20 per cent, more than D: if ^ got 4872, find what percentage 
of the full marks were obtained by D, 

6. Find the change of income obtained by transferring 
£5400 Stock from the 4 J per cent, at 98 to the 3} per cent, at 75. 

7. How many tiles 5 inches square would it take to line the 
bottom and sides and ends of a bath which is 100 ft. by 30 ft., 
and 5 ft. deep? 

8. If £125 in 3 years amounts to £140, in what time will 
£900 amount to £1050, the rate of interest being the same in 
both cases? 

EXEBGISE LVn. 

1. Find the dividend on £4146. 12«. ed. at Us. Sd. in £. 

2. Find the value of ^v!:^". of £2. 2«. 3d, 

2*142857 

3. If 26 men in 9 days mow a field 780 yds. long and 660 yds. 
broad, how many men will mow a field 900 yards by 484 yar<ls in 
11 days? 

4. In what time will £381. 15«. 5d, amount to £393. 19«. 9d, 
at 4 per cent, per annum ? 

5. Find the number of yards in the side of a square park 
containing 439 acres 33 perches 5| sq. yds. 



.-' -gLBTJ 
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6. A grocer sells sugar at 4d. per lb. and takes off 5 per cent, 
for cash pavment : find what it costs him per cwt. in oraer that 
he may maKe a profit of 60 per cent. 

7. If the discount on a bill due five months hence at 3| per 
cent, per annum is £774. 12«. 6d, what is the amount oi the 
bill? 

8. By selling out 3 per cent. Consols at 102|, and investing 
the proceeds in a railway stock which pays dividends of 7 per 
cent, per annum, a man finds that he can double his income : 
what IS the price of the railway stock? 



EXEBCISE LVm. 

1. A man's yearly income is £566. 13«. 4c?., and he spends 
82^ per cent, of it: how much does he save a year? 

2. Reduce 2 miles 7 furlongs 18 perches 3 yards to the 
decimal of a league. 

3. Find the income derived from the investment of £4470 
in the 4J per cents, at 93J. 

4. If a postage stamp is an inch long and - of an inch broad, 

how many stamps will be required for papering a room 18 ft. 
10 in. long, 16ft. 9 in. broad, and 9 ft. 6 in. high? 

13 . 17 17 19 



- Q. vf 111 47 15 47 

5. Simplify 17 " , iV 19 ' 

^ 111^47 ■*"15^47 

6. It is found that 40 lbs. Troy of standard gold can be 
coined into 1869 sovereigns, the proportion of pure gold to alloy 
in standard gold being 22 to 2. How many grains of pure gold 
are there in a sovereign? 

7. A wine-merchant buys whiskey at 17«. 6d, per gallon, and 
after adding water to it in the proportion of 1 gallon to 6, retails 
it at 18«. per gallon : what percentage of profit does he make on 
his outlay? 
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8. How many figures will there be in the repeating period 
of the decimal part of the sum of 3*013468^, 21'72i, -0060053417 ? 
Where will the first figure of the period occur? Give reasons for 
your answer. 



EXEBGISE LIX. 

1. How many bricks 9 in. long, 4^ in. broad and 3 in. deep 
are there in a stack 30ft. long, 16ft. 6 in. broad and 9ft Sin. 
high? 

2. What sum will amount to £1027. 5«. 3d, in 3^ years at 
4 per cent, simple interest ? 

3. Add together *0021 of a cwt., *045 of a quarter, -37 of a 
lb., and subtract the sum from 35 '263 ounces. Give the answer 
in ounces and the decimal of an ounce. 

4. A gallon of water weighs 10 lbs., and a cubic foot of water 
weighs 1000 oz. ; how many gallons are there in a cubic foot ? 

51869 

5. Find the square root of 223 r^r^r • 

Do0d4 

6. A man invests £6104 in Consols when they are at 95f , 
and sells out at 97^ : how much does he gain by the transaction ? 

7. If 5^ per cent, is lost by selling goods for £39. 128. 9d.f 
for what must they be sold in order to gain 5 per cent.? 

8. If 8000 metres are equivalent to 5 miles, and if a cubic 
fathom of water weighs 6 tons, and a cubic metre of water 1000 
kilogrammes, find the number of pounds Avoirdupois in a kilo- 
gramme. 



EZEBOISE LX. 

1, Find the value of 

3? 
•65 of 4-ii of -2 of 2-43S of 13*. 6c?. 

1«5 

2. A and B each buy cigars at«£2. 1«. 8d. per himdred; 
A sells them at Qd^ each, while B sells them in bundles of 25 for 
128, : how much per cent, do they gain respectively ? 
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3. If £720 is paid for bread to support 49 persons for 18 
months when wheat is 42«. a quarter, how long will £705 support 
94 persons when wheat is 49«. a quarter ? 

4. Find the Q)iange of income when £3800 Stock in the 4^ 
per cents, at 96f is sold out and the proceeds are invested in the 
3^ per cents, at 75f ; the brokerage being 7«. 6d. in the £. 

5. The walls of a room which is 21 ft. long, 15 ft. 9 in. wide, 
and lift. Sin. high are painted for £17. 17 s. S^d. : find the ad- 
ditional expense of painting the ceiling at the same rate. 

6. How much must a man invest in the 3^ per cents, at 91 
in Older to receive £590 per annum, after paymg an income-tax 
of 4d, in the pound ? 

7. What principal will amount to £810. 6«. 9d, in 4 years 
at 5 per cent, compoimd interest ? 

8. A and B start at the same time from London to Blisworth, 
A walking 4 miles an hour, B riding 9 miles an hour. B reaches 
Blisworth in 4 hours, and immediately rides back to London. 
After 3 hours' rest he starts again for Blisworth at the same 
rate. How &x from London will he overtake A, who has in the 
meantime rested 7 hours ? 



EXEBCISE LXI. 

1. Express -37 of £1. 4«. 6|fl?. as a decimal of £9. 16«. Gd.; 
and find the value of £2-57 - 10*23«. + 13*84 farthings. 

2. Find the cost of papering the walls of a room 23 ft. 4 in. 
square, 11 ft. 3 in. high, with paper |f yds. wide, costing 2hd, per 
foot. 

3. Extract the square root of 86365-^^ . 

4. Find by Practice the cost of 7 tons 6 cwt. 3 qrs. 14 lbs. at 
£5. lOs. Sd, a ton. 

5. Soimd travels at the rate of 1140 feet a second ; if a shot 
be fired from a ship moving at the rate of 10 miles an hour, how 
many yards will the ship have moved before the report is heard 
at a place 14^ miles off? 
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6. Beckoning simple interest, what sum of money, lent out 
at 4 per cent, per annum, will produce in three years the same 
amount of interest as £540 lent out at 5 x^x* cent, will produce 
in two years ? 

7. The map of a country is drawn on the scale of — of an 

inch to a mile : what area on the map will represent a lake 4000 
acres in extent ? 

8. One company pays 5^ per cent, on shares of £100 each; 
another pays at the rate of 3 J per cent, on shares of £10 each; 
if the price of the former be £115. 10«., and of the latter 
£7. 15«., compare the rates of interest which the shares return 
to purchasers. 



EXERCISE LXn. 

1. The debts of a bankrupt are £7320. 15^., and his assets are 
£4270. Ss, 9d, ; how much will a creditor for £327. 6«. 3c/. receive ? 

2. If eggs are bought at 18 for a shilling, how many must 
be sold for a sovereign so as to gain 12 J per cent. ? 

4880^ 

3. What fraction when multiplied by itself produces ] 

What is the length of each side of a sq[uare court which con- 
tains 43785*5625 square yards ? 

4. Find the difference of income obtained by investing 
£13000 in a 3^ per cent. Stock at 91 and in a 4 x>er cent. Stock 
at 96. 

5. Add together 

3-80t, 6-76435, 8-54S6, -0037, -6571428, and 87*989; 
and express as a decimal the value of 

1-83 of -954 of -428571 of 2*25. 

6. What is the least weight which can be expressed either 
by a whole number of Troy pennyweights or by a whole number 
or Avoirdupois ounces ? Give the answer in Troy weight. 



INCLUDING PROFIT AND LOSS AND STOCKS. 46 

7. A closed vessel (in the form of a rectangular solid) made 
of metal 1 inch thick whose external dimensions are 8 ft. 4 in., 
7 ft. 10 in., and 4ffc. lin. weighs 3cwt. Iqr. 8 lbs. Find the 
weight of a solid mass of metal of the same dimensions. 

8. I have a certain sum of money wherewith to buy a certain 
number of nuts, and I find that if I buy at the rate of 40 a 
penny I shall spend 5d, too much, if 50 a penny lOd, too little. 
How many nuts have I to buy and how much to spend ? 



EXEBGISE LSm. 

_7 .27 .4 . 21 

1 :r of ^TT 4= of 



- Q. ,.^ 9 64 . 7 160 

1. Snnphfy __--.___. 

-of9j^ 2-of- 

2. Find the value of -01625 of £204 3«. 4d. ; and reduce 
8 lbs. 5 oz. 14 drs. to the decimal of a quarter. 

3. A tradesman's prices are 20 per cent, above cost price, if 
he allows a customer 10 per cent, on his bill, what profit does he 
make? 

4. Supposing a gallon to contain 277^ cubic inches, find 
approximately the number of gallons of water which would 
cover a square mile of ground to the depth of an inch. 

5. Find the square root of '07 to five places of decimals ; 
and find the number of yards in the perimeter of a square field 
whose area is 97 ac. 2 ro. 25 po. 

6. Find the alteration in income when £3200 Stock is trans- 
ferred from the Three per Cents, at 86| to the Four per Cents. 
Stock at 114|; the brokerage being J per cent, on each trans- 
action. 

7. A pays £9. 3*. 4d, more rates than By their incomes being 
equal ; livmg in different towns they are rated at 2«. and Is, 4a. 
in the £ respectively : what is their income ? 

8. A legacy remains unclaimed for 4 years ; at the end of 
that time it amounts to £14586. Is. 6d. at 5 per cent, compound 
interest : what was the original bequest I 
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:4:«H:'»f 



IE LXIV. 



1. Divide l-QSlT by 673000 and 64000 by -0008. 

173 43 

Eeduce 4--=-^rr- and 5^77: to decinoials, and "9376 and '4925 to 
3125 540 

vulgar fractions. 

2. Find the present value of £808. Is, 4d, due 3 years and 
9 months hence at 4 per cent, per annum simple interest. 

3* Keduce 3 cwt. 3 qrs. 5 Ibsw 4 oz. to the decimal of 1 ton ; 
and find the value of that decimal of £4. 

4. If 24 pioneers, in 2 days of 12 hours long, can dig a 
trench 140 yards long, 4 jrards wide, and 2 yards deep, in how 
many days of 9 hours will 180 pioneers dig a trench 4 yards 
wide, 3 yards deep, and 980 yards long? 

5. If the cost of papering a room 8^ yards long and 6§ yards 
wide with paper 2 feet wide at 4d. per yard be £2. lbs. 8c?., 
find the height of the room. 

6. A buys a pipe of wine and sells it to ^ at a profit of 
5 per cent., B sells it to (7 at a profit of 5 per cent., C sells it to 
2> for £49. 12s. Zd. making a profit of 12^ per cent. ; what did 
the wine cost A 1 

7. A commences business with a capital of £4000, and after 
4 months takes B into partnership with a capital of £300. Two 
months later they take C into partnership with a capital of 
£5000. At the end of the year their net profits amount to 
16| per cent, on the whole capital invested : what should each 
receive of the profits? 

8* By selling out £4500 in the India Five per Cent. Stock 
at 112^ and investing the proceeds in a Chinese Seven per Cent. 
Stock a person finds his income increased by £168. 15«. : what 
is the price of the latter Stock? 



J 
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EXEBGISE LXV. 

1. How many persons can be accommodated in a concert 
room which is 117 ft. long and 90 ft. wide; allowing a space of 
2 ft. 3 in. by 1 ft. 6 in. for each sitting, and a gangway 3 ft. wide 
th| whole length of the room ? 

2. A man has £576. 6«. 9c?. per annum, after paying income- 
tax at the rate of bd, in the £ : what is his income? 

3. Simplify 
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4. Find the value of -0013671875 of a mile, and reduce 
21 lbs. 5| oz. to the decimal of a ton. 

5. A person has £5000 Stock in the 3 per cents., which he 
invests in the 3^ per cents, at 87 j^, thus increasing his income 
by £5 : find the price of the 3 per cents. 

6. A gallon contains 277*274 cubic inches ; a cubic foot of 
water weighs 1000 oz. : find approximately the number of gallons 
in a ton of water and the number of oimces in a pint, 

7. At what distance from London will a train which leaves 
London for Eugby at 2.45 p.m. and goes at the rate of 41 miles 
an hour meet a train which leaves Rugby for London at 1.45 p.m. 
and goes at the rate of 25 miles an hour, the distance between 
London and Rugby being 80 miles? 

8. If 3 per cent, more be gained by selling a horse for 
£83. 5«, than by selling him for £81, what was the original price? 
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EXEBGISE LXVI. 

1. Find the rate of interest obtained by buying at 112^ 
Railway Stock which pays a dividend of 7^ per cent. 

2. Pind by Duodecimals the area of a room which measures 
17 ft. 6' 4" by 13 ft. 4' 6", expressing the answer in square feet, 
square inches. 

3. In what time will the interest of £1640. 8s, Ad, be 
JB98. 4«. 6cf. at 2^ per cent, simple interest ? 

4. If 7 per cent, is lost by selling ffoods for £145. 6«. 3c?., how 
much per cent, would be gained by selling them for £168. 15«.? 

5. Find the cube root of 2815166*528, 

6. Find the numl)er of gallons of water which pass in ten 
minutes under a bridge 17 ft. 6 in. wide, the stream being 
10ft. 5 in. deep, and its velocity 8 miles an hour; having given 
that a gsJlon of water contains 277*2 cub. in. 

7. The breadth of a room is half as much again as its height ; 
its length is twice its height ; it costs £5. bs. to ^mint its walls at 
\^d, per square foot : what are its dimensions ? 

8. If the difference between the interest and discount on 
a sum of money for 2 months at 4^ per cent, be 2«. 3d, find 
the sum. 
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EXERCISE LXVn. aj^ 

1, Find by Duodecimals the volume of a hole 14 ft. 2' 8" 
long, 7 ft. 10' 6'^ broad and 6 ft. 7 6" deep. /^/ 

% If £960 amounts to £1200 at 3j per cent, simple interest, 2^ 

at what rate per cent, will £1600 amount to £1920, the time in ^„^ 
each case being the same ? -^ X 

3* Find the diflference between the interest and the true 
discount on £264. 109. for 3 years at 5 per cent, per annum 
simple interest. 

4. If 4 per cent, is lost by selling silk at 10«. per yard, at 
what price per yard should it be sold in order to gain 5 per cent. ? 

5. If 10 sheep or 15 lambs can eat 40 bushels of turnips in 
7 days, how long will it take 6 sheep and 18 lambs to eat 36 
bushels? iv*^ 

i/i 6. Extract the square root of 1*07101801 and the cube root 
f^of 160103007. ^^^ 

7* Two horses can plough in a given time as much as 3 oxen, 
k and the daily cost of 4 oxen is equal to that of 3 horses. A certain ^>/ 
1^ field can be ploughed by 3 horses in 8 days: find the cost of ^^ ^ 
ploughing it by oxen in 6 days, the daily cost of a horse being Z%, A f 

8. If the price of the 3 per cent, stock be 96, a person can j^ ^ 
^^^s^\jKai an annual income of £1 more, than he can if the price be '* ' 
^ 97 : how much has he to invest ? . — - rs 
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SOISE Lzvm. 
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/U 1. Add 3*26 quarts to the difference between *302 of a bushel \>^ 
and '9273 of a peck, and give the answer in pints and the decimal 
of a pint. 

2. On £2340. 6«. 8c?. a profit of 2*. 7ic?. in the £ is made. .^ 
ind by Practice the total profit. 

3. Besolve 2310, 6552 and 12150 into their prime factors, v- 
d thence deduce their least common multiple. 






J «• \'c •875x*S76 .3 \ y 



5. If a mile be equivalent to 1600 metres^ find the number 
Y^of square metres in 7^ acres. 

H. AB. E. 4 
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6. It is desired to put a cubical case, whose content is 
4019*6*79 cubic feet, through a square hatchway whose area is 
37791*36 square inches : shew whether this can be done. 

7. A sum of £5000 was invested in 3 per cent, stock at par, 
subject to an income-tax of Gd. in the £. Another sum of £5000 
was invested in 3^ per cent, stock at 104, free from income-tax. 
Which investment was the more advantageous, and by how 
much ? 

8. What sum at compound interest will amount to £650 
at the end of the first year and £676 at the end of the second 
year? 

EXEBOISE TiXTX. 

1. Divide 1 by '00375 and 3-61 by 2-2St. 

3 

2. Reduce ryr of half a mile to the decimal of 6 poles; and 

find the product of 1^, 4-t02, -186, 5-d. 

32 

3. Supposing a linear yard to be ^r of a metre, find approxi- 

mately the difference between a cubic yard and - cubic metre, 

expressing the answer in cubic inches. 

4. When the exchange between London and Paris is 25 fr. 60 c. 
for £1, and between Lisbon and Paris 537^ centimes for 1 milreis, 
what is the value of a milreis in pence ? 

5. A person bought an estate and then sold it for £625 less 
than he gave for it, hereby losing 1^ per cent. : what should he 
have received in ordet to gain 12^ per cent. ? 

6. Find by Duodecimals the volume of a cube whose edge 
is lift. 6 in. 5pts., giving the result in cubic feet, inches and 
fraction of an inch; 

7. The average temperature for Monday, Tuesday and Wed- 
nesday was 53°; the average for Tuesday, Wednesday and 
Thursday was 56% that for Thursday being 60*. What was the 
temperature on Monday ? 

8. The 3 per cents, are at 91^ and the 3^ per cents, at £96^. 
A person has a sum of money to invest which will give him 
£100 more of the former stock than of the latter: find the 
difference of the income he could obtain by iuF^esting in the two 
stocks. 
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EXERCISE LZX. 



- -., , . , 5 -1 , 1-96845 

1. Express as decimals ^r , =-=7: , and -- 

^ 11M50' -72176 

44 

2. Simplify ^ of 3s, bd. 

11 + — 



®4 



3. Find the value of 15 oz. 6dw1^ 17 grs. at 5«. lOcl. an oz. 

4. Find the number of yards in the side of a square field of 
1 acre 2 roods 4 poles 15 square yards. 

5. Find to a tenth of a gallon the number of gallons of water 
which a cistern 3 ft. 6 in. deep, 3 ft. 9 in. wide, and 4 ft. 2 in. long, 
can hold; a gallon containing 277*274 cubic inches. 

6. On heating a piece of metal its volume is increased 2*4 

Ser cent. : by what percentage of the new volume does the metal 
ecrease on cooling again to its original temperature? 

7. A person has £2950 stock in 3 per cent. Consols at 83| ; 
when the funds have fallen 2^ he transfers his capital into 5 per 
cent. Italian loan at 107| : find the alteration in his income, the 
brokerage in each case l^ing |. 

8. A can beat B in 100 yards by 5 yards, and C can beat B 
^y 1^ yards in the same distance ; by how much will C beat A 
in a mile race, the rates of running remaining uniform? 



EZER0I8E T.Tyy , 

1. Reduce £3. Vis. 10^. to the decimal of 5 guineas ; and 
find the difference between 10 minutes and *663 of 2 hours 
15 minutes 3 seconds. 

2. How many yards of paper 27 in. wide will be required to 
l^per a room 15 ft. long, by 12 ft. wide, and 8 ft. 6 in. high ? 
What will be the cost, supposing the paper to be sold at ^d, 
per yard? 

3. Find (by means of decimals, or otherwise) the amount of 
£745. 10«., in two years, at 3J per cent., compound interest. 

4—2 
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4. A holds £14700 stock in the 3| vet cents. ; and B invests 
£12076. 109. in the 4f per cents, at 124| : find their incomes. 

5. Three men can do as much work as 5 boys, and the 
wages of 3 boys are equal to those of 2 men. A work on which 
40 Doys and 15 men are employed takes 8 weeks and costs £350 : 
how long would it take if 20 boys and 20 men were employed, 
and how much would it cost? 

6. If the annual increase in the population of a state is 25 
per thousand, and the present number of inhabitants is 2624000, 
what will the population be in 3 years' time, and what was it a 
year ago? 

7. Three railway tickets, a first, second, and half a third 
class were purchased for 16«. 10^. The first class ticket cost 
1§ times as much as the second, and the second class 1^ times 
as much as a whole third class ticket. The distance travelled 
was 45 miles: find the cost of each ticket, and the rate per 
mile for each class. 

8. A chain, of length 2 ft 6{in., is composed of alternate 
links, first gold and then silver; find its value from the following 
data: 

(1) Weight of a silver link, 13 dwts. 8 grs. ; 

(2) Value of silver per oz. 6#. 6d ; 

(3^ Value of gold : value of silver :: 14^ : 1 ; 

(4; Weight of gold : weight of silver :: 194 : 105; 

3 

(5) Each link is ^ of an inch in length. 
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1. The price of gold being £3. 17«. 10^. an ounce, find the 
weight of a nugget worth £341*0925. 



2« Find the value of 



2 I 



•2 
3+— "" 



^3*002 



3. A hollow rectangular vessel, formed of material one inch 
thick, and whose estemal dimensions are 13 feet 6 inches, 6 feet 
8 inches and 6 feet 11 inches respectively, weighs 1 cwt. 1 qr. 
and 10 lbs. Find the weight of a solid mass of the same matenal 
and the same dimensions. 
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4. Find the value in English money of 1572 '41 85 francs 
when the exchange is at 26*675 francs per £. 

5. Egyptian 7 per centsw being at 40, in how man^ years' 
time might the debt be repudiated without loss to an mvestor 
reckoning only simple interest^ and considering the interest on 
safe investments to oe 4 per cent.? 

6* A person holding £2450 in the 3 per cent. Consols, sells 
out at 93^ and invests the proceeds in Kussian 4^ per cents., 
whereby his income is increased by £31. 13«. dd. At What price 
does he buy the Russian stock? 

7. If the manufacturer makes a profit of 20 per cent., the 
wholesale dealer a profit of 25 per cent., and the shopkeeper a 
profit of 40 per cent., what was the cost of the maniuacture of 
an article bought at a shop for 17«. 6d,l 

8. With a tea worth half-a-crown a pound a dealer mixes an 
inferior quality worth Is, Bd, a lb. In what proportion must he 
mix them so that by selling the mixture at the higher price he 
may gain 16 per cent.? 



E 
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1. Find the present value of £188. lltf. 2d, due in 225 days 
at 4 per cent. 

2. Find correct to 7 places of decimals the value of 

9^3. 93^5. 9*^7. 97^"* 

3. By selling a piece of land for £181. 12s, a man gained 
13'5 per cent. : how much would he have gained or lost per cent, 
by selling it for £138. 8«.? 

4. Eight bells, which toll at intervals of 1, 2, 3, 4, 5, 6, 7, 8 
seconds respectively, begin tolling simultaneously; how many 
minutes must elapse before they aU toll simultaneously again? 

5. Find the number of square feet in the surface of a cube 
whose volume contains 2460375 square inches. 
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6. A pei*son buys 3 per cent, stock at 89f ; he receives one 
half-year's dividend, and afterwards sells his stock at 94|, and 
finds that he has gained £54 : what sum did he originally invest? 

7. A walks to a place at the rate of 4^ miles per hour, at 8 
miles from his destination he meets By and turns back with him 
^walkin^ at ^s rate) for a mile : if ^ is half an hom* late at his 
aestination, what is B's rate, and at what rate should A have 
walked after parting with j8 so as to arrive at the proper time? 

8. If a rectangular pathway which measures 787*5 metres 
in length and 1*525 metres in width is made at a cost of 1^ francs 
per square metre,, find the length in yards of a similar pathway 
6 feet wide, which costs 1«. 1^. per square yard, the total cost 
being the same : assuming £1 a 25 francs. 



EZEBOISE LZXIV. 

1. Reduce *45 of 2*16 of 2». 6c?. to the fraction of -627 of 
l*idof£5. 

2. What principal will amount to £9239. 68, d|c/. in 3 years 
at 3^ per cent, per annum compound interest ? 

3. In what proportion must a merchant mix one kind of tea 
at 38. per lb. with another at Is, 6d, in order that by selling the 
mixture at 28, Sd, per lb. he may make a profit of 25 per cent. ? 

4. Find to 7 places of decimals the value of 

1.3^3.3^^5. 3'^^7.37^" 

5. One gallon of spirit which contains 11 per cent, of water 
is added to 3 gallons containing 7 per cent, of water, and to this 
mixture half a gallon of water is added : find the percentage of 
water in the mixture. 

6. A and B start from the same point to run in opposite 
directions round a circular race-course, 9755 feet in curcum- 
ference, A not starting until B has nm 105 feet. They pass 
each other when A has run 4850 feet. Which will first come 
round again to the starting point (their speeds being uniform 
throughout) and what distance will they then be apart ? 
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7, By buying 3 per cent. Consols at a certain price I find I 
obtain 3| per cent, for my money and derive a net income there- 
from, after paying an income-tax of 6d, in the £, of £421. 48, 
Find the amount of stock and the price at yrhich I bought it? 

8. At an election A polled 87^ per cent, of the votes promised 
to him, and B 82^ per cent, of those promised to him. A was 
returned by a majority of 28 votes ; but if all those who promised 
had voted, B would have been returned by 160 votes : find the 
number of votes received by each. 



EXEBOISE LXXV. 

1. Find correct to 7 places of decimals the cube of 3*1416 ; 
and also the quotient of 1 by 2*30258509. 

2. Express 4K)S7 - 3'l0 + 5'82063 - -142857 as a recurring 
decimal. 

3. Find by Practice the dividend on £7566. 16«. at I3s. lO^d. 
in the £. 

4. In a game of billiards, A can give B twenty points in a 
himdred and B can give C fifteen points in a hunared : how 
many points should A give CI 

5» A person having 1033200 francs in the French 3 per cent. 
Bentes at 74 '4 transferred to the English 3^ per cent. Consols at 
98 1 ; find the change in his income, the rate of exchange being 
£1=25-2 francs. 

6. A hare sees a hoimd 176 yards away from her and scuds 
off in the opposite direction at a speed of 12 miles an hour; 
thirtv seconas later the hound perceives her and gives chase at a 
speed of 18 miles an hour. How soon will he overtake the hare, 
and at what distance from the spot whence the hare took flight? 

7. Find the length of the edge of a cube of metal which cost 
£5^7. Ss. 11^. ; one cubic inch being valued at Ss, Ad, 

8. The first of a series of cogged wheels, working into each 
other in a straight line, has a certain number of teeth ; the number 
of teeth in the second is to that in the first as 6 : 7 ; of the third 
to the second as 5 : 6 ; and of the fourth to the second as 2 : 3. 
If the wheels are set in motion, how many revolutions must 
each wheel make before they are simultaneously in their original 
positions? 
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1. A farmer finds that each year his sheep increase at the 
rate of 20 per cent. : if at the end of 5 years he has 7776, how 
many had he to begin with? 

2. Divide 9*16 by tttaxj and find the value of '03^9 of 
£69. 7«. ed. 

3. A man sold 150 one-hundred-pound shares of railway 
stock (which was paying 5 per cent.) at 105. With the proceeds 
he purchased 4 per cente. at 90 and resold them at 96. He then 
reinvested in the railway stock which was still at 105 and paying 
5 per cent. What was the change in his income? 

4. In what time would a cistern be filled by three pipes 
whose diameters are ^ in., I in., and 1 in., running together, when 
the latest alone would fill it in 58 minutes; the amount of 
water flowing in by each pipe being proportional to the square 
of its diameter? 

5. A merchant in London owes 1000 pistoles to a merchant 
in Cadiz ; find how much he gains by sendmg it to him through 
France : the exchange being £1b8 25'4 francs and 19 francs » 
1 pistole ; 4 pistoles = £3. 

6. One pendulum oscillates six times in 3*2 seconds, and 
another pendulum eight times in 3*6 seconds : if started simul- 
taneously how often will they tick together in an hour? 

7. What principal lent out at compound interest for 2 years 
at 5^ per cent, will amount to £4602. 10«. Id, ? 

8. Determine the weieht in poimds of a box, with a lid, 
made of wood j of an inch thick and measuring externally 4 ft. 
by 3 ft. by 3 ft, the weight of a cubic foot of wocd being 38*4 lbs. 



EZEBOISE LXXVn. 

5*1183 

1. Reduce -jtz-tt of 22-2 of -09 of •254 to a vulgar fraction 

•0141 

in its lowest terms. 

2. If £3 = 20 thalers, 25 thalers = 93 francs, 27 francs ~ 5 scudi, 
and 62 scudi =135 gulden, how many gulden =£1? 
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3. A man, having 3 sons, left £9666 to be divided among 
them in proportion to their ages at the time of his death ; when 
ho died, their ages were 25, 22, and 21 years respectively ; what 
was the share of each? and what difference would it have made 
to each of the sons if the father had lived a year longer? 

4. A person sells 25 articles for the same money which he 
paid for 32 ; find his gain per cent Also, if he sells 32 articles 
for the same money which he paid for 25, find his loss per cent. 

5. If 75 men can perform a piece of work in 12 days of 10 
hours each, how many men will perform a piece of work twice 
as great in a tenth part of the time, if they work the same 
number of hours in the day, supposing that two of the second 
set can do as much work in an hour as three of the first set? 

6. What is the compound interest to the nearest penny on 
£83. I4s. Id, in 7 years, at the rate of 3 per cent, per anniun? 
Find the approximate time in which the simple interest on the 
same principal will be equal to this compound interest at the 
same rate per cent. 

7. A person sells his property (the rental of which is £900) 
for £27118 : he invests £4818 in the 3 per cents, at 100$^, £2450 
in the 5 per cent. Greek Securities at 50, and the resb of the 
money in the 4 per oent. New Zealand Stock at 99^ : find the 
increase in his income. 

8. A cube contains 18*96^ cubic ^ards; how many linear 
feet are there in (1) an edge, (2) a diagonal; and what is the 
total area of all its faces? 



EZEBGOSE LXXVm. 



1. Simplify 



ft ►» 1 o 

(1) .-r of a ton+5 oi 2 cwt. + =-r of a qr.+98lbs. 
^14 8 14 ^ 



- 3 = of 2 r^ of a cwt. 



,^, 4-286714 of 3-4 '43 of '625 

(^^ 3 ^ ^24 

\~ of 2-428571 
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2. Find to the nearest farthing, the price per lb. in English 
money of tea which costs in France 3*6 francs per kilogramme; 
£1 being equivalent to 26 francs and 1 kilogramme to 2*204 lbs. 

3. A tradesman's prices are 12 per cent, above cash price : 
if he allows £1. 6«. Zd, discount on a bill of £21, what profit does 
he make per cent,? 

4. A cistern containing 600 gallons measures externally 
7 feet in length, 2 feet 11 inches in breadth, and 5 feet 6 inches 
in height : the sides being 1^ inches thick, what is the thickness 
of the bottom? Given that 1 cubic foot of water contains 6 J 
gallons. 

5. Two clocks strike 9 together on Monday morning; on 
Tuesday morning one wants 8 minutes to 11 when the other 
strikes 11 : how much must the slower be put on, that they may 
strike 9 together in the evening? 

6. One vessel, A, contains 24 gallons of water ; another, JB. 
contains 12 gallons of wine. A gallon is taken from each, and 
is then poured into the other; this is done three times: how 
much wine and how much water will the vessels then contain ? 

7. An empty cistern has three pipes A, B, and C. A and 
B can fill it m three and four hours respectively, and C can 
empty it in one hour. If these pipes be opened in order at 1, 2 
and 3 o'clock, find when the cistern will be empty. 

8. A person sells an estate worth £1200 per anniun for 
24^ years' purchase, and after deducting 1^ per cent, for expenses 
invests the remainder in North-Eastern Consols at 172^ : allowing 
2«. 6c?. per cent, for brokerage, find the amount of stock he will 
receive. If the Stock pays 7 per cent, what will be the differ- 
ence of his income, supposing the management of his estate to 
have cost him 10 per cent, of the rental? 



EXEEOISE T,XXTX. 

1. If 48 pioneers, in 20 days of 12J hours long, can dig a 
trench 139*75 yards long, 4J yards wide, and 2^ yaros deep, how 
many hours per day must 1740 pioneers work during 42 days, 
in order to dig a trench 4910^ yards long, 4f yards wide, and 
3 J yards deep? 

2. A clock loses 5 seconds in every 24 minutes ; at 10 p. if. 
on Sunday it is 19 minutes fast : when will it be at the right 
time exactly? 
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3. In a workhouse where there is always the same number 
of inmates to be fed, the contract price of meat rises 20 per cent., 
and the daily allowance of each person is at the same time 
reduced from 9oz. to 8oz. If the yearly charge for meat is 
thenceforward £597, what was it before the changes were made ? 

4. How much 3 per cent. Stock at 98^ must be sold out to 

Eurchase an estate whose rent is £172. 7*. 6d. a year? the estate 
eing worth 24 years* purchase, and a commission of 2^ per cent, 
on the purchase money being paid to the land-broker. 

5. Two cogged wheels work together, there being 32 cogs on 
one and 36 on the other. The larger wheel makes 64 revolutions 
per second : how often will the same cogs come in contact during 
6 working days of 10 hours each? 

6. A and B run a mile race ; A goes 5 feet at each step, and 
takes 3*3 steps per second all through the race ; B goes 6 feet at 
each step, and takes 3 steps per second for three-quarters of a 
mile, but in the last quarter he only goes 5*5 feet at each step, 
and takes 2*5 steps per second : which won the race, and what 
time did each take? 

7. What must be the market value of 6 per cent, stock in 
order that, after deducting an income-tax of lOrf. in the £, it 
may yield 6^ per cent, interest? 

8. A person in London owes another in St Petersburg 920 
roubles, which must be remitted through Paris. He pays the 
requisite sum to his broker, at a time when the exchange between 
London and Paris is 25*15 francs for £1, and between Paris and 
St Petersburg 1*2 francs for 1 rouble. The remittance is delayed 
imtil the ratS are 25*35 francs for £1 and 1*15 francs for 1 rouble: 
express in English money the difference to the broker caused by 
the delay. 

SXEBCISE LZXX. 

1. A dealer purchasing spirit at 5 shillings per gallon, 
dilutes it with so much water that, selling it at 4«. 6d, per gallon, 
he gains 20 per cent, upon his outlay : how much water is there 
in every gallon of the compound ? 

2. A vessel whose speed was 9^ miles per hour, started at 
8 A. M. to go a distance of 74 miles. A second vessel, whose speed 
was to that of the first as 8 to 5, starting from the same place, 
arrived five minutes before the first : when did the second vessel 
start? 
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3. If 15 men can perform a piece of work in 12 days of 
10 hours each, how many men will perform a piece of work four 
times as great in a fifth part of the time, if they work the same 
niunher of hours in the day, supposing that 2 of the second set 
can do as much work in an hour as 3 of the first set? 

4. Two trains on the same railway are running past each 
other in opposite directions, one 40 and the other 30 miles per 
hour. Each has an engine and tender; the first train has 12 
carriages, the second 17. If the length of an engine and tender 
be 41 feet, and the length of a carriage 32 feet, and the coupling 
spaces be each 5 feet, how much time will elapse from the 
moment that the engines meet till the last carriages of each train 
have passed ? 

5. The specific gravities of hammered gold and silver are 
19*76 and 10*45 respectively : find the ratio of the weights of a 
bar of gold measuring 4*18 inches long, 4*2 inches broad, *31 
inches deep, and a bar of silver 13*02 inches long, 1*14 inches 
broad, *65 inch deep. 

6. Aj Bj and C can dp a piece of work together in 60 days ; 
after they have worked together for 10 days A withdraws, and 
B and C work together at the same rate for 20 days more ; 
B then withdraws, and C completes the work in 96 days more, 

working - longer each day. Working at his former rate C alone 

«5 

could do the work in 222 days : find how long A and B would 
each take to do it separately. 

7. A speculator bought Spanish bonds at 18, these 3delded 
no interest; 18 Honduras bonds paying 10 per cent, at 35, and 
27 Turkish paying 5 per cent, at 45. At the end of two years 
he sold the Honduras stock at 15, and at the end of the follow- 
ing year he sold the Spanish at 25, and the Turkish at 46. 
Including the interest he gained £1146 : what number of Spanish 
bonds did he buy ? 

8. A tradesman professes to retail his goods at 10 per cent, 
profit, but adulterate them by adding one-quarter of their 
weight of an inferior article, wmch costs him four-fifths of the 
price of the better. How much per cent, profit does he maka 
and in what proportion should he mix the two kinds so as to 
gain 20 per cent.? 



EXAMINATION PAPERS. 

I. 

College of Preceptors. 

Pv/piU Examination. MicUummer, 1886. 

{First doss.) 

1. If nineteen thousand five hundred and fifty hot-cross 
buns, made in one night, yield a net profit of one-eighth of a 
penny per bun, what is the night's total gain? 

2. If 2qr. 17 lb. of coffee cost £5. 3«. 6d., what is the value 
ofBcwt. 141b.? 

3. Find (by Practice) the cost of making a road 47 mi. 3 fur. 
5 yd. long, at £38. 2s. Sd. a mile. 

4. Beduce to their simplest forms : 

342405 ,1 .,-3 -27 i/l^S 6\ .15 
ggj^,and-ofl2-ofggof(^j + ^--^jof-. 

5. Determine the values of -1636 of 16s. Sd.; -27 of £1 ; and 
multiply -1558730 by 21. 

6. Obtain the square of 9980 ; the cube root of 857375000; 
and the square root of 2*5, correct to three places of decimals. 

7. Find the present worth of a Bill of £1013. 2s. 6d. due 5^ 
months hence, and discounted at 3 per cent, per annum. 

8. Find the Compound Interest on £3600, accumulated 
during 3^ years, at 2^ per cent, per annimi. If for the last half- 
year the interest be reduced to 1| per cent, per annum, what 
will be the difference in the whole amount? {Answer to the 
nearest farthing.) 
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9. Investiug a certain sum in a Bailway paying £6 per 
£100 share, at a time when each share cost £125, I find my 
income £10. I4s, 6d, better than when I invested the same 
amount in 3 per cent. Consols at 95. Determine the amount. 

10. A plot of land is valued at £1936 per acre : what is its 
worth in francs per square metre? (£l=25irfr.; a metre 
= 39| inches.) 

n. 

College of Preceptors, 

Pupils^ Examination, Midsummer^ 1886. 

{Second Class,) 

1. What sum will remain when four hills, amounting to 
£5. 17«. 4jd, £13. 4«. 7^., £2. 15«. Id., and £10. 13*. 2jrf. 
respectively, have been paid out of £371 

2. Multiply 3 yd. 2 ft. 4 in. by 37; and reduce 193540000 
square inches 1k> acres, roods, &c. 

3. If gold is worth £4. 3*. 4d, per ounce, what is the value 
of a bar weighing 4 lb. 5 oz. 5 dwt. 21 gr. ? 

4. Find the cost of excavating a ditch 1800 feet long, 7 feet 
wide, and 5 feet deep, at the rate of Is, 6d, for every nine cubic 
yards. 

5. Add =, g, — . Multiply and divide 105— by 4=. 
Beduce £1. 4«. 0^. to the fraction of £33, in its lowest terms. 

6. Obtain the decimal equivalent to 

') 8'' ("> 32000 5 <»"> 432- 

How may you know beforehand that (iii) will produce a recurring 
decimal) 

7. Square 10162, and obtain the square root of 1032*66244 
to three places of decimals. 

8. Determine the amount of £3643. 6s, 8d, at 31 per cent. 
Simple Interest, for 4| years. 

9. A dealer buys a machine for £525 cash, and sells it after 
nine months, for £423. lOs, How much did he lose, considering 
money worth 6 per cent, per annum ? 
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College of Preceptors, 

PupUi^ ExamiTuxtion, Midsummer^ 1886. 

{Third a<m,) 

1. Take One hundred and thirty-one seventeen times, and 
add to it One hundred and seventeen, thirty-one times repeated; 
add to this sum Two thousand one hundred and nineteen, and 
multiply the result by Four himdred and sixty-eight. 

2. How many poimds sterling, shillings, pence, and farthings 
in 19 guineas, 13 crowns, 21 florins, 16 shillings, and 7 farthings? 

3. Find the value of 11 chests of tea, each containing 39 lbs. 
at 5«. 7^c?. a pound. 

4. Divide 3964 tons 17 cwt. 1 qr. 11 lb. by 19 and by 27^, 

3 3 

5. Explain how it is that ^ is the half of ■= . 

6. Find the Highest Common Factor of 62, 78, and 416; 
and the Lowest Common Multiple of 12, 18, 30, 48, and 60. 

7. Eeduce each of the following fractions to its lowest 
terms : 

825 630 25194 

2709' 936' 88179' 

2 5 35 

3^7^ 9 

8. Find the value of ^ ^. , and take the result from 

1 2 84 

9. A field is 121 yards long and 86 yards broad; what will 
be its value at £80 an acre? 

10. In a train containing 310 passengers, the number of 
First and Third Class passengers was 220, that of the Second 
and Third Class 265. How many passengers were there in each 
Class? 
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IV. 

CcUege of Preceptors* 
Professional Preliminary Examination, March^ 1886. 

{First Class,) 

1. Find the sum, difference, and product of 1234568 and 
4321089* The last may be found by means of only three lines of 
multiplication. 

2. The Austrian National Debt amounts to 2,306,236,856 
florins. Express its amount in words, reduce its value to English 
money (an Austrian florin =1«. 8ci?.), and find how many days it 
would tiEike to count at the rate of 96 florins a minute, working 
10 hours a day. 

3. If a sovereign weighs 5dwt. 8gr., what is the value of 
106 lbs. 9 oz. 16 dwt. of the same metal ? 

4. Find the Highest Common Factor of 226512 and 2909907, 
^ and the Lowest Common Multiple of 1176, 67914, and 3267. 

5. A merchant, after trading for six years, died worth 
£73,426. 10«.; the first year he had increased his original capital 

by -, the second by -, the third by - ; the next two years by - 

^ 1 

and 3, and the last year he had doubled his original capital. 

Find each year's increase of capital. 

6. Simplify 2 1 - J of -L— i of — L -^ 2^. 

A 5 O 111 Q 

7. Find the value of 3^+9g+7|+41j~+l|, both by 
Vulgar Fractions and Decimals : show that the results coincide. 

8. A can do a piece of work in 10| days, B in 9f days, and 
I C in 5^ days : in how many days can A, By and (7, working 

together, complete the work? 
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9. Divide the cube of 1*236068 by 2'36068 correctly to five 
places of decimals. 

7 

10. Extract the square root of - to seven places of decimals. 

11. Find the true discount, allowing the usual 3 days' 
grace, upon a bill for £603, drawn Oct. 4th at 4 months, and 
discount'Cd Nov. 26th at 2^ per cent, per annum. 

12. Given that a metre is 39*37079 inches, prove that the 
difference between 5 miles and 8 kilometres is nearly 51 yards. 
(A kilometre is 1000 metres.) 



V. 

« 

College of Preceptors, 
Professional Prdimviuiry Examiiiation, March^ 1886. 

{Second Class.) 

1. Find the sum, difference, product, and quotient of two 
dozen dozen and half-a-dozen dozen. 

2. A gentleman left his daughter the contents of a writing 
table, in which were found 13 drawers, in each drawer 7 divisions, 
and in each division 3 purses, each purse containing £7 in gold, 
14 crowns, 3 half-crowns, and 217 pennies. Find the value of 
the legacy. 

3. Multiply 3 mis. 5 fur. 17 pis. 5 yds. 1 ft. 10 in. by 7 ; and 
1674 hhds. 62 gals. 3 qts. pt. 2 gills by 27. Reduce 23 ac. 1 kI. 
27 po. 24 sq. yds. 6sq. ft. 103 sq. in. to square inches. 

1 R 

4. What number added to 9 ^ will give 12 - ; and from what 

2 6 

5 1 

fraction must r^ be subtracted to leave exactly ^ ? 

lo Z 

6. Find the values of 

/•N rl »t1..1.o 2 ,.., Al .1\ /16 ^3\ 1 

(0 5--7g+4^+3-3; (n) (3- xo -) - ^- X3 j) ^^ . 

6. If 5 men or 7 women can do a piece of work in 37 diays, 
in what time will 7 men and 5 women do a piece of work twice 
a^ great? 

H. AR. £. 5 
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7. Find the cost of 3 tons 5 cwt. 27 lbs. 13 oz. at £4. IZs. 4d. 
ix5r quarter. 

8. If If yard of silk cost lOs. IIW., what will be the cost of 
75| yards ; and how many yards can oe bought for £5 ? 

9. Find the simple interest on, and the amount of, 
£240. 12tf. 6d, at 2^ per cent, for 8| years. 

10. Arrange the figures 194678 in the six different ways in 
which 194 are the Jirst three figiu*es in different order, and also 
in the six different ways in which 678 are the ktst three figures 
in different order; and add the twelve arrangements together. 



VI. 

College of Preceptors, 
Diploma ExaminoUion, Mtdsumniery 1886. 

1. Prove that a number is divisible by ^, if the number 
expressed by its last three figures is divisible by 8. 

Find the l.c.m. of 3875, 1160, 17500, 3784. 

2. Show that, if the numerator and denominator of a fraction 
be each multiplied by the same number, the value of the 
fraction is tmaltered. 

Arrange in order of magnitude the fractions : 

1 

?. ^. 

4' 6* 9' "15 




3. How is it evident that, in the reduction of a vulgar 
fraction to a decimal, if the decimal does not terminate, one or 
more figures of -the quotient must recur ? 

5 5 5 
Express as decimals, =, -, -; and as vulgar fractions, 

*6, *06, *06. Also give as a circulating decimal the sum of these 
three decimals. 

4, Reduce 17 cwt. 2 qr. 7 lb. to the decimal of a ton. 

What decimal fraction of 4 acres 3 roods 32 perches is equal 
to 1 acre 3 roods 8 perches? 
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5. Find the area of a room 19 ft. 4 in. long and 14 ft. 3 in. 
broad ; and the cost of carpet for it, 2 ft. 9 in. wide, at 4«. Ij^. 
per yard. 

6. Explain what is meant by two quantities being inversely 
proportional. 

If 35 men can do a pieco of work in 12 days, working 8 hours 
a day, in how many days could 30 men do half the work, working 
7 hours a day? 

7. If 8 lbs. of coffee cost as much as 5 lbs. of tea, and 7 lbs. 
of coffee as much as 40 lbs. of sugar, what is the price of each 
when 1 lb. of tea, of coffee, and of sugar, together, cost 48, 7|«?. 1 

S. If a year's profits on a capital of £872,325 amount to 
£75,118. 17«. 6d,, find to the nearest quarter the highest dividend 
that can be paid, and how much will be carried forward. 

9. What is the true discomit on £76. I6s, due eight months 
hence, at 3^ per cent. ? 

10. Of two watches, one loses 5 seconds and the other gains 
4 seconds in 12 hours; they are both right at noon on a certain 
dav, when will one be 5 minutes before the other, and what time 
will each then show? 



vn. 

College of Preceptors, 

Pupils* Examinaiion, Christmas, 1886. 

(First Class,) 

1. What weight remains after taking 15 parcels, weighing 
3 qr. 13 lb. 12 oz. 9 dr. each, from a heap of 2 tons 14 lb. ? 

2. Two cog*wheels, one with 15 teeth, the other with 
28 teeth, work together. If the former turns rouiid 16 times 
in 7^ seconds, how many times will the latter turn round in 
21 seconds? 

3. How many allotments of 4 acres 2 roods 36 rods each 
may possibly be taken out of a stretch of land 56 miles long by 
20^ miles? 
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4. -1, JB, aud C play cricket. A^a runs are to J5's, aud ^s 
ruiis are to C^s, as 3 : 2. They get altogether 342 runs. How 
many did each get? 

5. (i) Multiply, and (ii) divide, 57'8234 by -00045. Find 
what decimal 3 yd. 2 ft. 2 in. is of 2^ rods. 

6. Obtain the cube of lO'Ol; and the square root of 
G6135*3171845, to 5 places of decimals. 

7. Determine at what rate per cent. £3750 will increase to 
£4341. Is, 10^. in 3 years, (i) at simple interest, (ii) at 
compound interest; it being given that, in this latter case, the 
ratio of the amount to the principal is the cube of the ratio of 
the amount of £1 at the same rate in one year to £1. 

8. Obtain the true discount on a bill for £4600, due 2^ years 
hence, at 8 per cent, per annum. 

9. A reduction of 40 per cent, in the price of half-crown tea 
enables me to buy for my monev 6 lbs. more than I could 
previously buy for a sovereign. What amomit have I ? 

10. The length of a room is treble its breadth. The cost of 
flooring, at *7s. 6d, uer sq. yard, is £28. 2s, 6d,, and that of 
painting the four walls, at ^d, per sq. foot, is also £28. 2s, 6d, 
What is the height of the room? 



vra. 

College of Preceptors, 

PapiU Examination, ChrUtmas, 188(). 
{Second Class.) 

1. How many sums of £4 2s, 3|o?. each may be paid out of 
£300 ? What amount will remain ? 

2* Find (5y Practice) the cost of 114 tons 3 cwt. 15 lb. 8 cz. 
of a mineral substance, at £844. \Zs, 4d, per ton. Write the 
answer in words. 

3. If 24 lbs. of spun flax make 69 vards of linen one yard 
wide, how many yards of linen 4 feet wide will 164 lbs. make? 
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L Simplifj (i) loi|-(4l+3|); 

If in 4f hours a train travels 1053*3^ miles, what is its rate per 
hour? 

29 

5. Find the equivalent in decimals of the fractions — , 

29 413 547 

5000 ' fi72 » ^^^ 094* *^^ ^^ *^^ being known to recur within 
reasonable limits. 

6. Obtain the square root of 17*453 to three decimal places. 
Obtain also the square of 17*453. 

7. At what rate per cent, simple interest will £1560 increase 
in 3^ years to £1805. 14«. ? What would be the tiniey supposing 
the rate to be 2 per cent.? 

8. Obtain the compound interest on £8457. 14«. 6d, in 2^ 
years at IJ per cent., neglecting farthings throughotU, 

9. A seven-feet strip along two adjacent sides of a rectangular 
garden forms a border for Sowers. If the dimensions of the 
garden be 42 ft. x 34 ft., what is the exact proportion of the 
strip to the whole area ? 

IX. 

College of Preceptors, 

Pupils^ Examination, Christmas^ 1886. 

{Third Class.) 

1. One ship contains 7928 cwt. of merchandise, a second 
contains 39254, and a third 20638. What is the difference 
between the contents of the first and second, the first and third, 
and the second and third? 

2. Multiply the difiference between 12 cwt. 3qr. 171b. 10 oz. 
and 5 cwt. 2qr. 231b. 11 oz. by 528. Divide the sum of the 
same two quantities by 324. 

3* What is the cost of 168 barrels 15 gallons 3 quarts of 
beer, at 4*. 4c?. per gallon ? (36 gallons make 1 barrel.) 
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3 

4. Find the value of ^ of £5. 18«. 5cf., and explain the process 

4 

you make use ot 

5. Give the Highest Common Factor of 10395 and 16819; 
also the Lowest Common Multiple of 63, 12, 84, 14. 

2 5 4 

6. Arrange in order of magnitude the fractions ^ , - , ^ , 



3' 6' 5 



3 13 11 
4' 15' 12* 

7. Simplify the fractions : 



111 

S + 0+-7 



... /5 2\ . /4 3\ .... 2 ' 3 ' 4 

« [^-iJ^K^'ip (") 111 



-l + T-^-i 

h H h 



5 



8. Reduce ^ of =-a of 19*. 6c?. to the fraction of ^ of r. of 
£1. 8«. 4d. 

9. How many yards of carpet j yard wide will cover a room, 
the width of which is 16 feet and its length 27ifeet? 



X. 

College of Preceptors, 
Professional Preliminary Examination, September, 1886, 

(First Class,) 

1. A gentleman divided £4. IBs. among 150 school-children, 
giving the girls a shilling each, and the boys sixpence: how 
many boys and girls were there? 

2. If a sovereign weighs 5 dwt. 8 gr., what is the value of 
106 lb. 9 oz. 16 dwt. of the same metal? 

3. Find (by Practice) the rent of 315 acres 3 roods 7 poles, 
at £1. 16*. 8a. per acre. 
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4. Simplify the expressions : 



4 


2|rf3| 


-Jofl-Jof4 




4<' 


5^"i»^4 



6. Obtain the values of 2*25 of £3. 7«. 4d, ; -3 of -63 of 
£6. 2s, 3d,; and reduce 2cwt. Iqr. 271b. to the decimal of 
4 cwt. 1 qr. 20 lb, ' 

6. Give the square of 2*403, and extract the square root of 
235*6 and the cube root of 3-00415, each to three decimal places. 

7. Calculate the present worth of a bill for £554. lis, lljc?. 
drawn April 15th at 6 months, paid August 6th, at 3^ per cent., 
the usual " days of grace" being allowed. 

8. Find what sum of money, invested in railway stock 
Paying 4^ P^^ £100 share, at a time when each share cost 
£97. 10«., will produce an annual income of £363. I6s, 

9. How many tons of water are there in a reservoir 30 ft. 
6 in. long, 16 ft. 6 in. wide, and 20 ft. deep (a cubic foot of water 
weighs 1000 ounces)] 

10. When silk is sold at 19 francs 25 centimes the metre, 
find the corresponding price per yard in shillings and pence: 
supposing £l = 25fr, 20 cent., and 1 metre =39*371 inches. 



XI. 

College of Predators, 
Professional Preliminary Examination, September y 1886, 

{Second Class,) 

1. Add together £15. \0s, 3jfl?., £5. Is, 8Jc?., and 2«. Ojd; 
and subtract from the result § of £16. 12«. Qd, 

2. Multiply 3 tons 4 cwt, Iqr. 171b. by 42; and reduce 
847659014 inches to miles. 

3. Find the value of a gold cup weighing 4 lb. 2 oz. 15 dwt, 
7 gr., at £6. 10». per oz. 
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4. How much was paid for painting a wall 16^ ft. long, 12^ ft. 
broad, at 3«. per square yard? 

6. Add—, j^, 4, 7^; subtract 3~ from 8—; multi- 
ply 9 ~: by 4g; and divide 72- by Vj. 

3 7 11 3 7 11 

6. Eeduce to decimals: (i) g, ^, — ; (ii) ^j J2' 30^ 

and state how you can tell by inspection which set of fractions 
will produce finite and which recurring decimals, 

7. Extract the square root of 34225, or 557*196025. 

8. Determine the amount of £312. 10*., after 7 years, at 5 - 
per cent, per annum. 

9. At what rate per cent, will a sum treble itself at simple 
interest in 25 years? 



College of Preceptors, 
Diploma ^anamination, Christmas, 1886. 

1. Define the prim£ factors of a number. Determine those 
of 282660 and 40299. Hence deduce the G.c.M. and l.c.m. of 
these numbers. 

2. Simplify 3+ ,, \ of 4^ of 3^ 

15 20 

3 5 

3. Reduce — and ^ to decimals, and '2354 to a vulgar 

fraction. 

4. Write notes of a lesson on the conversion of decimals to 
their equivalent vulgar fractions, and the converse process. 

5. A truck is loaded with 100 sacks ; the sack itself in each 
case weighs 61b. 11 oz., and each sack contains 851b. of grain. 
What is the weight of the whole load in tons, c>vts., qrs., lbs. ? 
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6. If a family, bv using 6 gas-burners 5 hours a day, pay 
£1. 5s. per quarter, when gas is at bs. per 1000 cu. ft., what will 
a family, using 8 burners 3 hours a day, pay per quarter, when 
gas is at 38. 9d, per 1000 cu. ft.? 

7. A person has a certain sum with which he intends to pay 

3 

three of his tradesmen, A, B, and (7. Ho pays p of what he had 

o 
2 
to A and r of the remainder to By and what he has left, which 

amounts to £75, to C, How much money does he pay in all ? 

8. A person borrows £100, and at the end of each year pays 
£25 to reduce the principal and to pay interest at 4 per cent, on 
the sum which has been standing against him through the year. 
How much will remain of the debt at the end of 3 years ? 

9. A person invests half his capital in the 3 per cents, at 99, 
and half m 4 per cents, at 120; which investment produces the 
larger income ? Supposing his total income to be £490, what 
capital does he invest ? 

10. A watch, set on Friday at 9 p.m., gains 45 seconds in 
12 hours; what time does it show on the next Monday at 3 p.m.? 

xm. 

London University, 
Matriculation. June^ 1884. 

1. Multiply 1-231056 by '81231056 correctly to seven places 
of decimals. 

2. Calculate the numerical value of -;=: to seven places of 

decimals. 

3. Find the difference between simple and compound interest 
on £7466. IZs. 4d, for three years at 3| per cent. 

4. A stmi of £1640 is borrowed, to be paid back in two years 
by two equal annual payments, allowing 5 per cent, compound 
interest. Find the annual payment. 

10. A person finds he can obtain £5 more per annum by 
investing in the 3^ per cents at 96 than in the 3 per cents, at 88 ; 
how much has he to invest? 

[Questions 5 to 9 were in Algebra.] 
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Lmidon University, 
Matriculation, Jan, 1885. 

1. Express « + =■ - 7 as a fractional part of - + ^ - = , and 
reduce *M of a guinea to the decimal of a pound. 

2. The circumference of the earth is 40,000,000 metres, the 
length of a metre being 39*37079 inches ; calculate the diameter 
of the earth in miles, assuming the ratio of the circumference of 
a circle to its diameter to be 355 : 113. 

3. If »r= ognf r fi^d ^^6 values of x^ and x^ to six places 
of decimals. 

4. Find the price of 659 bales of cotton, each weighing 
1 cwt'. 1 qr. 21 lbs. at £2. 3^. 1^. per cwt 

5. Find the square root of 34967^ to four places of decimals. 

7. A and B together can perform a piece of work in 24 hours, 
A and C in 30, and J3 and (7 in 40 hours : in what time will each 
be able to perform it when working separately ? 

[Questions 6, 8, 9, 10 were in Algebra.] 



XV. 

London University, 
Matriculation, June, 1885. 

1. A dealer buys coffee at £5. 15«. per cwt. and chicory at 
£2. 128, 6d, per cwt, and mixes them in the proportion of four 
parts of chicory to seven of coffea Find at wnat price per cwt. 
ne should sell the mixture so as to gain 20 per cent, on bis 
outlay. 

2. Express 

l+-L+_l^+_-L_+ I + I 

2^2.4^2.4.6^2.4.6.8^2.4.6.8.10^2.4.6.8.10.12 
as a decimal to ten places. 
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3. Find, to five places of decimals, the value of ^ '\ . . 

10. If 310 men can dig a trench of II feet broad, 6 feet 
deep and 155 yards long in half-an-hour, find what length of 
trench 10 feet broad and 7 feet deep 2000 men can dig in 6 hours. 

[Questions 4 to 9 were in Algebra.] 



XVI. 

Zondo7i University. 

3fatriculat%on, Jan, 1886. 

1. Divide the cube of 1-236068 by 2*36068 correctly to five 
places of decimals. 

2. Extract the square root of . /- to seven places of decimals. 

3. Given that a metre is 39*37079 inches, prove that the 
difference between 5 miles and 8 kilometres is nearly 51 yards. 
[A kilometre is 1000 metres.] 

4. A bill for £603 drawn October 4 at four months is dis- 
counted November 26 at 2^ per cent, per annum. Find the true 
discount, allowing the usucd three days' grace. 

[Questions 5 to 10 were in Algebra.] 



xvn. 

London University, « 

Matriculation, Jwne^ 1886. 

1. Multiply 3*73205 by '26795 correctly to 5 places of decimals. 

^ 2. Calculate, without making use of any rule, the value of 
-2*7$ in the form of a vulgar fraction. 

1 

3. Calculate -7= correctly to four places of decimals, 
V'4 
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4. A man lends £114. 11«. 8d for a year at 3 per cent.: how 
much should he receive at the end of the year] If he should 
lend the whole of the sum received at the end of this year for 
the same period at the same rate per cent., to how much would 
he be entitled at the close of this second year ? 

5. Simplify 

\2"3JV2""4/ V3"2/\3"4J V4"'2JV4""3J 

8. A piece of work is done by three men A, B, and C in 
5 days in the following manner : A works the whole time, B only 
on the first and second days, C only on the third, fourth, and 
fifth days. The work might also have been done by B and C 
working together for 6 days without the assistance of ^. If ^ 
and C working together for 2 days can do as much work as A 
can do alone in 3 days, find how long it would take A, B, and C 
each to do the work separately. 

9. An article is first sold at a profit of 10 per cent.; the 
purchaser then again sells it for 4«. 7d., and his gain is 15 per 
cent, of the price at which he sells it. How much did the article 
originally cost? 

[Questions 6, 7, and 10 were in Algebra.] 



zvm. 

London University, 
Matriculation, Jan, ISSV. 



(3'"li'*'2l)"^r'**7T" 



1, Simplify 



2+2' 



Vn + ss'alj'^r"") 



3' 
2. Find the square root of -IZl to five places of decimals. 
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3. Calcidate the value of ./il^iii^5^) . 

^ (-013) X (-015) 

7. A person has a certain amount of 4 per cent, stock. He 
sells it at 11 7 J, and invests half the proceeds in 2 per cent, stock 
at 96, and the rest in 3 per cent, stock at 99. He then £jids 
that his annual income is reduced by £20. What amount of the 
original stock had he ? 

[Questions 4, 6, 6, 8, 9, 10 were in Algebra.] 



Oxford Local Examinations, Junior Candidates, 

Jun£, 1884. 

1. Write a thousand and thirty-three millions seventy thou- 
sand two hundred and one in figures; and express in words 
909009909. 

2. A pit from which 38476 cubic yards of soil had been 
extracted has had thrown into it 10000 loads of rubbish each 
containing 101 cubic feet. How many more cubic feet will it 
hold? 

3. Divide 3986544 by 2116; and also 56 tons 6cwt. 1 qr. 
13 lbs, by 321. 

4« Reduce 17 miles 3 furlongs 19 poles 4 yards to inches. 

4-4 

6. Simplify as much as possible  ; and multiply 

H ^^ 185 
the sum of *0083 and '8003 by 8-003. 

6. Express 25 acres as the fraction of 1| squai'e miles; and 
find the value of -06875 of £20. 

7. If 27 horses can be bought for £2400, how many can be 
bought for £1333. 68, 8rf. ? 

8. Two rooms contain equal quantities of air. The area of 
the floor of one of them is 340 square feet and its height 12 feet. 
Find the area of the floor of the second, whose height is 17 feet. 
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9. A rectangular court-yard is 100 feet long and 60 broad. 
Two paths cross it at right angles, one from end to end and the 
other from side to side. Each of these is 5 feet wide. Find 
the cost of laying down the remaining area with turf at Qd. per 
square yard. 

10. At what rate is £84. 14«. the simple interest on £2400 
fori} years? 

11. If 8 men can reap 16 acres in 3 days working 10 hours 
a day, in how many days can 3 men reap 64 acres working 10§ 
hours a day ? 

12. A property, consisting of 900 acres of land and an 
amount of stock of exactly the same value, is left to be divided 
equally among two persons. The first of these persons receives 
as his share 700 acres and stock to the value of £15000. What 
is the land worth per acre? 



Oxford Local Examinations, Junior Candidates, 

Jvly^ 1885. 

1. From the sum of six hundred millions fifty thousand 
and sixty, and twenty-three thousand and two, subtract the sum 
of five hundred and two millions five hundred and twenty thou- 
sand and nine, and two himdred thousand and one. Express 
the result in words. 

2. Multiply 234125 by 6804, and divide 310 miles 3 fur. 
32 po. 5 yds. 2 ft. by 75. 

3t Find the number of tons, cwt., &c. in 42874648 drams. 

2 12 

4. From the prod.uct of ;r , 4-j , 3^= , subtract the difference 

3 1 «> 4 17 

of 2^ and 5^^. 

4 12 

Express *30l6 as a vulgar fraction in its lowest terms. 

5. ,Find the value of '123725 of a ton, and express the result 
as the decimal of 1 cwt. 
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6. If a train run 49 miles in 1 hour and 10 minutes ; how 
long will it take to run 770 yards 1 

7. The taxes paid by a certain householder amount to 
£11. 15«. 7^. at 3«. 7Jc?. in the pound. What is the rent of his 
house? 

8. In what time will £156. IZs, 4d. amount to £166. IBs. I l^d 
at 3i per cent, per annum, simple interest? 

9. A grazier sold 36 sheep for £74. bs, and made thereby a 
profit of 10 per cent. What aid he give for each sheep? 

10* The external dimensions of a box (with a lid) are as 
follows : length 2 feet, breadth 1^ feet, height 1 foot. How many 
cubic inches of air are there in it, if the walls of the box are 
1^ inches thick ? 

11. If the wages of 11 labourers for 15 weeks be £103. 2*. 6g?., 
in what time will the wages of 13 labourers amount to £170. 12«. 6d, 
at the same rate per week? 

12. A man invests £5000 in the 3^ per cents, when they are 
at 73^: what is his income? 



Oxford Local ExaminatioTis, Junior Candidates, 

June^ 1886. 

1. Divide 3595521645 by 50709; and express the answer in 
words. 

2. Multiply 7 miles. 6 furlongs 22 poles 4 yards by 27. 

3. If a sovereign weighs 5 dwts. 3 grains, and a shilling weighs 
3 dwts. 15 grains, now much less will 48 sovereigns weigh than 
the equal value in shillings? 

4. Keduce (1) -7083 to a vulgar fraction ; 

15 3 
(2) 1— x37;-r*6rr- to a decimal. 
2o 11 

6. Find the value of *0053l25 of £20 * and reduce £L lis* \\d. 
to the fraction of £22. 5«. 6«?. 

6. If 14 cwt. 8 lbs. of steel cost £54* 3*. 6c?., what will be 
the cost of 17 cwt. 16 lbs.? 
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7. If the iuterest on £650 for 5 months is £12. 3*. 9d., what 
is the rate per cent. ? 

8. Find by practice the cost of 1297 trucks of coals at 
£4. 17«. ll^d. per truck. 

9. "What will be the cost of painting and decorating the 
walls of a room 22 ft. 6 in. long, 17 ft. 3 in. wide, and 15 ft. high, 
at 3«. 6d, per square yard? 

10. Find the square root of 1166*2225. 

11. If a person invests £1496. 5«. in three per cent, stock 
at 99f , what income will he receive ? And, if he afterwards sells 
the stock at 100|^, what will he get for it? 

12. A farmer bought 4 horses and 7 cows for £238, the prices 
of a horse and a cow being as 5 : 2 j how much did he give for 
each? 



xxn. 

Oxford Local Uxaminatwns, Junior Candidates. 

July, 1887. 

1. Divide seven hundred and ninety-nine millions four hun- 
dred and thirty-eight thousand two hundred and ninety-nine by 
eleven hundred and eighty-eight; and give the quotient and re- 
mainder in words. 

2. How many times is 11^. contained in £28. 2«. 6c?. ? 



4 



\ - (I "' i) 



3. Simplify ' o o o X 



3^ 7 5 11 6 

2"**3'^3_1 
4 3 

4. If 76 articles cost £25. Os, 4c?., how much will 46 cost? 

5. How many trucks are there in a coal train which carries 
101^ tons, if each truck holds 6 tons 6 cwt. 3^ qrs. ? 

6. (1) Multiply -0001234 by 512-3 and by -05123; 
(2) Find the value of 2-309 of £1. 7«. Qd, 
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7. Find by Practice the value of 39 cwt. 3 qrs. 26 lbs. at 
£4. IQs, lOd. per cwt. 

8. By selling a carriage for £29. IBs. ^d. a man lost one- 
sixth of what it cost him. How much would he have lost or 
gained by selling it for £36? 

9. If 7 men and 2 women earn £51 in 8 weeks, and 4 men 
and 2 women earn £46. 10«. in 12 weeks^ what are the weekly 
wages of a man and woman] 

10. A floor is 27-3 ft. long and 20-ld ft. broad : what will be 
the cost of covering it with matting 2*4 ft. broad at 2«. 6c?, a 
yard? 

11. At what rate per cent., simple interest, will £514. 7a. 6o?. 
amount to £694. 8a. \jid, in 7^ years? 

12. A cistern can be emptied by 3 pipes in 3 hours; one 
pipe alone would empty^ it in 6 hours, another in 9 hours : how 
long would the third pipe take? 



xxm. 

Oxford Local Examinations^ Senior Candidates^ 

June J 1886. 

1, In a court-yard 67 ft. 6 in. long and 42 ft. 9 in. wide there 
is a foot- way, 6 ft. 6 in. wide, the whole length of the yard. 
What is the cost of paving the whole, the price per square yard 
for the foot- way being 3a. 6ci?., and for the remainder 3a.? 

2. (1) Simplify ^ ^^ ^ ^ 



52 „ 1?^?* 
•^: 7 3 21 * 3 

(2) What fraction of a cwt. is 1 qr. 22 lbs. 14 oz. Sj^dr.? 

H. AR. E. 6 
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3. Find to six places of decimals 
(1) the value of '7-663478 x '03676 ; 



what decimal a day is of a year, when the year is 
taken at 365^ days. 

4. (1) Reduce 2 qrs. 5 bushels 2 pecks 1 gal. 3 qts. 1 pint to 
the decimal of a load. 

(2) Find the value in cubic feet and inches of *226d5i of a 
cubic yard. 

6. Find the value of 10 tons 13 cwt. 2 qrs. 18 lbs. at £2. 6*. 8e/. 
per ton. 

6. Of three pipes A, B and C^ A fills a cubic inch in a second, 
B a cubic foot in a minute, G a cubic yard in an hour; if all 
were running together, in what time would they fill 1069 cubic 
inches? 

7. What will £1000 amount to, in 3 years, at 5 per cent, 
per annum compound interest? 

8. What is the present Worth of a bill for £151. 10«., due in 
80 days, the rate of interest being 4^ per cent. i)er year of 365 
days? 

9. I invest £2820 in Italian Five per Cents, at 94, sell the 
stock again at 95, and reinvest the proceeds in Spanish Four per 
Cents, at 57. If I receive a quarter's dividend on the Spanish 
stock, and afterwards sell it at 58, what sum shall I realize by 
the dividends and sale together? 

10. If 48 gallons of spirit at 12«. per gallon, 2| gallons at 
10«. Qd,j and 19^ gallons at 1«. 4d, be mixed with 19| gallons of 
water; and the mixture sold at 7«. lOjef. per gallon; what is the 
gain per cent.? 

 15 

11. Find to three x^laces of decimals the square root of 8~ . 

12. If £1 is equivalent to 25 francs, 36 ducats to 375 francs, 
and 19 ducats to 40 roubles, find how many roubles are equi- 
valent to £95. 



»; 
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XXIV, 

Oxford Local ExamiwUioTM, Senwv Candidates. 

. Jvlyy 1887. 

1. Find the present value of £1919. 5«. lljc?. due 2 years 
and 7 months hence, simple interest being reckoned at 3 per cent. 

2. If £235, after being lent for 4 years at simple interest, 
amounts to £267. 18«., find the rate at which interest is charged. 

3. Divide -000324 by -018, '0000018, and 1800. 

4. Reduce 33 yaitls to the decimal of a mile. 

5. Simplify the expression 

5 3.1 1.1,3.^ 

14-7 "^2 5"^2-*'2*^^' 



6 . 7 .,1 /7 .37 1\ • ^1 
^ + -of3--(^3of-2--3J 93 



^i-^i 



6. Eeduce *03042 of 3 tons 15 cwt. 75 lbs. to ounces and the 
decimal of an ounce. 

7. Find the value of 3*6 of -954 of 428571 of 18«. Qd. 

8. By selling a horse for £85 a man lost 7^ per cent. ; find 
what would have been his gain or loss per cent, if it had been 
sold for £96. 10^. 

9. The circumference of a carriage-wheel is 2 yds. 2 ft. 2 in.; 
how many times will it revolve during a journey of 27 miles, 
678yds. 2 ft. 10 in.? 

10. How many day» of 10 hours each would 60 men take 
to perform a piece of work which 45 men can do in 30 days of 
12 nours each? 

U« A bankrupt's liabilities are £6235. 10«., and he pays his 
creditors 5«. 6c?. in the pound. Find by Practice the amount of 
his assets. 

12. If 3 kilometres are as much under 2 miles as 5 kilo- 
metres are over 3 miles, what is the length of a kilometre? 



212 
13. Find the square root of 37 -^j: . 



6—2 
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Cambridge Local Examinations, Junior Students. 

BecembeTy 1882. 

1. A certain star is five millions nine hundred and ninety-five 
thousand nine hundred and fortv-four times as &r from the 
Earth as is the Sun. State in woras the number of seconds which 
light, travelling one hundred and eighty-six thousand milea per 
second, will occupy in coming from that star to the Earth, if the 
Earth is distant ninety-three millions of miles from the Sun; 
and express your answer in years, supposing a year to equal 365 
days 6 hours. 

2. Divide £9652. 6«. Oc?. by 96 (using factors of 96 as suc- 
cessive divisors); and 1 a. 2r. 8p. 11 sq. yds. 2 sq. ft. 108 sq. in. 
by 367. 

3. The cost of 5 cwt. 2 qrs. 14 lbs. of coffee is £56. 13«. 9(f. 
If the whole is sold at 1«. Whd, per lb., what is the total gain or 
loss? 

4. If it cost as much to feed 3 men as to feed 4 boys, and for 
3 boys the cost is foimd to be 19*. 2jc?. per week, how much per 
week vtIII it be for 51 men ? 

5. Find by Practice the charge for fencing 2 m. 3 f. 170 yds. 
1 ft. 6 in. of road at £671 per mile. 

19 7 

6. Subtract 1~ from 2=-^; and reduce the result to its 

lowest terms. 



Simplify 



3^-41+21 
8 3^ 12 

^36 ^27 



15 



7. Subtract ~ of £16. 2«. 4d, from -0125 of £1626. 15<. ; and 

Id 

find by what decimal the result must be multiplied to produce 
£1. 6«. \\d. 

8. If it costs £49. 14«. Qd, to decorate a wall-space measuring 
69 ft. 4 in. by 6 ft. 9 in., what will it cost for one measuring 
22^ yds. by 3^ yds., the style of decoration used in the second 
case being half as expensive again as in the first case ? 
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9. Shew that, at 5 per cent., the interest on £650 for three 
months is equal to the true discount on £495. 12s. 6d, due in foiu* 
months' time. 

10. What income would be obtained by investing 

£12002. 128, Ud. 

in 3 per cent, stock at 93 ? 

4 

11. Pind the square root of 549081 and of 5- . 

A man after a tour in Switzerland found that he had spent 
every day half as many shillings as the total number of days he 
had been from home. His tour cost £57. 128, How many days 
did it occupy ? 

12. Two settlers in New Zealand own adjoining farms of 
3000 and 5000 acres respectively. They unite their farms, taking 
at the same time an additional partner, who pays them £8000, 
on the imderstanding that a third share of the land shall in 
futmre belong to each. How is the £8000 to be divided between 
the original owners ? 



XXVI. 

Cambridge Local Examinations. Junior Students, 

December y 1883. 

1. The population of the United Kingdom at the last census 
was thirty-five millions two hundred and seventy-eight thousand 
nine hundred and ninety-nine. There were seven hundred and 
eighty-nine thousand and one more women than men. How 
many were there of each sex ? Write the answer in words. 

2. The interest of the National Debt is 18tf. 9<f. per second. 
How much is that for a year of 365 days? • 

3. Two horses and a carriage cost together £250, one of the 
horses and the carriage cost £181. 13«. 7rf., the other horse and the 
carriage cost £155. 6«. 5c?. What was the separate cost of each 
of the three ? 
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4. If 10 8heep or 15 lambs can eat 40 bushels of turnips in 
7 days, how long will it take 6 sheep and 18 lambs to eat 36 
bushels ? 

5. Find by Practice the cost of turning 453 a. 3 r. 15 pi. of 
arable land into pasturage at £9. 17«. 4d, per acre. 

6. Subtract ^3^- 2??) xy from 78^+23^. 

14 . 

One-twelfth of the weight of a gold coin is alloy of no value. 
If some sovereigns were coined of pure gold, how many of our 
present sovereigns would be equal in value to 143 of the new 
ones? 

?• Simplify without converting the decimals into vulgar 

. . . -00281 X -0626 

fractions . 

1-405 

Extract the square root of 2*89. Extract the square root also 
of 28*9, correctly to 3 places of decimals. 

8. Find the tnie discount on £328. 13tf. 6d, due three months 
hence at 4 per cent, per annum. 

9. What sum must be invested in 4 per cent. Spanish Stock 
at 63^ to give an income of £340. 4«. 8d, ? 

N.B. Brokerage not to be reckoned. 

10. An Indian officer, whose annual pay was estimated in 
rupees, lost £41. 128, 6«?. in one year by a fall in the value of the 
rupee from 1«. iHd to 1«. lO^d, ; what was his salary, estimated 
in rupees? 

11. A warehouse consists of seven floors ; the rent of each 
floor is *875 times that of the floor below ; the rent of the middle 
floor is £120. 1«. ; compare the rents of the highest and lowest 
floors, and find that of the lowest. 

12. The income tax is reduced from 10^. to 5d in the pound, 
but a man's gross receipts are at the same time reduced by 10 per 
cent, owing to the stoppage of a mine. Find by what percentage 
his net income is altered. 
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XXVII. 

Cambridge Local Examinatio^is, Junior Students, 

December f 1884. 

1. The area of the British Colonies is eight millions eight 
hundred and sixty-nine thousand and ninety-six square miles^ 
and the population is two hundred and ninety-two millions six 
hundred and eighty thousand one hundred and sixty-eight. How 
many people are there to the square mile ? 

How much would a tax of 2^. per head on the whole popula- 
tion amount to in pounds, shillings, and pence? Write the 
answer in words. 

2. A train is travelling at the rate of 35 miles an hour. How 

many feet does it travel in a second ? 

« 

3. The live stock on a farm consists of a certain number of 
horses worth 60 guineas each, an equal number of pigs worth 
£2. 10s, each, 3 times as many cows worth £18. 10«. each, and 
15 times as many sheep worth £1. 15*. each. The whole value 
of the live stock is £1030. 15«. How many are there of each 
kind? 

4. A farmer has 1134 sheep and 630 lambs. He forms 
them into flocks, keeping sheep and lambs separate, and having 
the same number of animals in each flock. If these flocks are as 
large as possible, how many are there in each ? 

7^x5- 5-x3- 

5. Divide by . 

A man leaves by will £5000 to his wife, and the remainder to 
be equally divided among his four children. It is foimd that 
each of his children has one-seventh of his whole property. How 
much had he? 

6. Simplify without converting the decimals into vulgar 

. .. '0038425 - -00183 

fractions . 

-035 

Find the value of '0625 of a guinea. Find the square root of 

1383-0961; andof2~. 

49 
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7. Find by Practice the cost of an iron bridge weighing 
216 tons 12 cwts. 2 qrs. at £32. 17«. 2c?. per ton. 

8. The true discount on a certain sum due 2^ years hence at 
3 per cent, per annum is £17. 14«. 6c?. What is the sum? 

9. The Chancellor of the Exchequer proposes to give £102 
Stock paying interest at 2| per cent., or £108 Stock paying 2jr per 
cent., m exchange for £100 of the present 3 per cent. Stock Pind 
the loss of income per cent, which would be incurred by accept- 
ing these offers respectively; and shew that the losses are in the 
ratio 6f 13 to 20. 

10. A merchant buys 540 oran^ at Seville for 6s, Sd. : the 
cost of packing is 7^ per cent, additional, and the cost of carriage 
is a penny more than 60*75 times the original cost of an orange. 
If the oranges are then retailed at 5 for 2c?L, find the profit on 100 
oranges. 

11. The area of each of the 04 squares of a chess-board is 
4*2025 inches, and the outer rim of the board is '3 of an inch 
wide : find the length of a side of the board. 

12. One clerk has 24*428571 and a second clerk has 38= 

sheets to engross : they call in a third clerk and agree to divide 
the work equally amon^ the three, and to pay the third clerk at 
the rate of '24305 shillmgs per sheet : how much will he receive 
from each of them? 



xxvm. 

Cambridge Local Bxaminations. Junior Students, 

December, 1885. 

» 

1. Add together ninetv-nine millions ; nine thousand and ten; 
seventy thousand and eignty ; eight hundred thousand and nine ; 
six hundred and eighty thousand and twenty-one. State in 
words by how much the sum falls short of two hundred millions, 

2. Multiply £1. 18i. 9|c?. by 3008; and 3 qrs. 01b. 4 oz. by 
134. 

3. How many miles, furlongs, poles, &c. are there in 198247 
inches ? 
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4. Find by Practice tlie cost of 12cwt. 3qrs. 12 lbs. at 
dBl. 10«. 4d. per cwt. 

5. Find the sum of £3^ and f 9 -^- - 2 1) of bs. 

96 \ 12 8/ 

AT u- 1 ^16 ""^20"^ ^12 , ^15 

Multiply ^^rTTT' 

26 10 3"*"8 48 

6. Divide -20705 by -0101. 

Subtract from 2 cwt. the sum of '3125 of 6 cwt. and '032 of 
3 cwt. 2 qrs. 14 lbs. 4oz. 

7. If 1002/5 cubic jrds. of earth are carted 3f miles for £70, 
how far should 181 cubic yds. 648 cubic inches be carted for the 
same sum? 

8. Find the simple interest for 2jt years at 3j i)er cent, on 
£481. OS. 

9. A man has £2000 of a 3 per cent, stock, which he sells 
out at 90, and then invests £1000 of the proceeds in 5 per cents, 
at 125. What rate of interest must he get for the remainder in 
order that his income may be imaltered? (Brokerage not to be 
reckoned.) 

10. A sum of money is to be divided amongst 11 men and 
18 boys, and 6 men are to receive as much as 9 boys. When 
3 men and 3 boys have received their shares, what fraction of 
the whole sum will remain ? 

11. A works for 6 days at the rate of 8 hours per day; 
B works for 5 hours on the first day and on each of the five 
subsequent davs one hour longer than on the preceding day: 
A does as much in 4 hours as B does in 5 hours. If the total 
sum paid to A and B as wages for the week be £2. 28., how 
much should each receive? 

12. A journey of 560 miles was made bv rail, steamer and 
coach. The distance by coach was one-fourth, and the distance 
by sea three-fourths of that by rail The fare per mile by coach 
was double, and by sea four-fifths of that by rail. What was 

the expense of the whole journey, railway fare being l*57142Srf. 
l)er mile? 
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XXIX, 

Cambridge Local Examinations, Junior Students. 

December^ 1886. 

1. There are 57 boxes of i*ice each containing eight hundred 
and nine thousand three himdred and nine grains, and 76 other 
boxes each containing seven himdred and nineteen thousand two 
hundred and ninety-four grains : -write *t/i toords how many grains 
of rice there are altogether. 

2. How many ounces are there in thirteen times 1 ton 2 cwt. 
1 1 lbs. ; and how many inches in 1 mile 2 furlongs 35 poles? 

3. What is the whole cost of 5 pairs of gloves at 2«. life?, 
a pair, 24 yds. of muslin at 1«. 9\d. a yard, 17^ yds. of ribbon at 
8^ef. a yara, and 35 yards of flannel at \s, 7{6^ a yard? 

4. Find by Practice the cost of warming a building for 
11 days 17 hours 28 minutes, if the cost is £4. lOs, per day. 

5. Subtract 4^ from i + 2i + 13=^ + ~. 

6. Simplify 

7. Multiply *004 by 32*4, and divide the product by 6*4. 
Express as a vulgar fraction the product of 'H and "OlS. . . 

8. If I pay £2. Is. ^\d. as Income Tax on a rental of 
£71. 10«. 7^., what should I pay on a rental of £510. 15«.? 

9. Find the Compound Interest on £4500 for 2 years at 
4J per cent, per annum. 

10. C does half as much in a day as A and B can do to- 
gether, and B does half as much again as ^. If all three working 
together can mow 20 acres of barley in 16 days, how long would 
each, working by himself, take to mow 5 acres? 

11. How much 3 per cent, stock sold at 92^ will produce 
£3700? If this sum of £3700 be then invested in Railway Stock 
at 115 1, what percentage must this stock pay in order that tho 
same income may be received as from the original investment? 
(No brokerage is to be reckoned.) 

12. A rectangular field which is twice as long as it is wide 
costs 1*013^. per square yard to tiuf. If the whole cost is 
£191, lis, 0|^., find the lengths of the sides of the field. 
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Camhridge Load Examinaiiom, Junior Stvdenta, 

December. 1887. 

1. If 2948 bricks are used per yard to build a tunnel which 
is 6285 yards long; and 2175 bricks per yard to build another 
tunnel which is 6082 yards long : state in words how many more 
are used for the one timnel than for the other. 

2. How many payments of 14<. 1 l|c?. amount to £89. 2«. Q\d, ; 
and how many plots each containing 2 roods 16 poles 8 sq. yds. 
are there in 10 acres 36 poles 15 sq. yds. ? 

3. What did the meat cost, at £4. 1«. 8c?. per cwt., for a 
Jubilee feast for 100 men, 108 women, and 120 bovs, the gross 
weight supplied for each man being l^lbs., and tov 2 men as 
much as for 3 boys or 4 women? 

4. Simplify 3i5+5l-2j-4^». 



Find the value of 



7-^. le- " 



»-! - 



5. A man runs 4J times round a course 930J yards long. 
What fraction of 3 miles 301^ yards does he run ? 

6. Find by Practice the cost of a fence 3 furlongs 11 poles 
Z\ yards long) at £183. 6«. 8c?. per mile. 

7. Divide 22-7088 by 3800. 

Express as a circulator the sum of *4346 and '4554. 

8. Find the value of *8125 of 2 tons 4 cwt. ; and the difference 
between 3*069^ of 8«. bd, and £'6416. 

9. If 6 compositors in 16 days of 10^ hours each can set in 
type 720 pages, each of 60 lines with 40 letters in a line ; in how 
many days of 7 hours each will 9 compositors set 960 pages, 
each of 45 lines with 50 letters in a line? 

10. What will £3255. 4«. 2c?. amount to in a yeigr and a half 
if put out at Compound Interest at 8 per cent, per annum, the 
interest being add^ at the end of each half year? 
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11. A grocer buys 15 lbs. of tea; he sells 8 lbs. at 2s, 7^. 
per lb., and the rest at 2«. 9ii. per lb. ; and finds that he has 
made 15 per cent, profit. What rate per cent, profit would he 
have made if he had sold it all at 2«. d^d. per lb. ? 

12. A person invests £2362. 10«. Od. in 3 per cent. Consols, 
which he sells when they have risen |- per cent., thereby gaining 
15 guineas. At what price did he buy them? 



Cuinhrtdge Local Examinaimis, Senior Students, 

December^ 1886. 

1. How many rings, each weighing 4 dwts. 18 grs., can a 
goldsmith make from a mixture of 1 lb. 10 oz. 1 dwt. 18 grs. of 
pure gold with 7 oz. 7 dwts. 6 grs. of alloy 1 

2. Reduce 56248. inches to furlongs, yards, feet and inches. 

3. Simplify 

n\ 39 40 ... (-00185)2 

4^ 4? 

3 4 

4. Subtract -378 of 1«. ^\d, from -378 of 2«. 9(f. 

5. In a book on Arithmetic an example was x^nnted thus : 

"Add together -L, -i- , —, -i=," 

14? loi 13? 

the denominator of one fraction being accidentally omitted. The 
answer given at the end of the book was ^ : required the missing 
denominator. 

6. Find by Practice the cost of 3 tons 11 cwt. 3 qrs. 10^ lbs. 
of iron wire at £8. 6?. 8c?. per ton. 
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?• If the qost of provisioning a gunboat carrying 84 men be 
£598. 10«. when the ship is at sea for 95 days, what will it cost 
to provision for 33 days a ship carrying a crew of 110 men I 

8. A bath can be filled by the cold water pipe in 9 minutes, 
and by the hot water pipe in Hi minutes. A person leaves the 
bath room after turning on both pipes simultaneously, and 
returns at the moment when the bath should be fiilL Finding 
however that the waste-pipe has been open, he now closes it. In 
3} minutes more the bath is fulL In what time would the waste- 
pipe empty it? 

9. Allowing interest at 3 J per cent, per annum, what sum 
of money will now discharge a debt of £903. lis, Zd, which be- 
comes due 11 months hence? 

10. A rectangular cistern lOJ feet in length, 6j feet in 
breadth, and 3| feet in depth, contains 140| cubic feet of water. 
What is the least number of bricks, each 9 inches long, by 4^ 
inches wide, by 3 inches thick, that must be thrown into the 
cistern to make the water rise to the top, a brick being found to 
absorb water to the extent of one-fifth of its volume? 

11. Would it be more advantageous to invest in the 3^ per 
cents, at 80^ or in the 4 per cents, at 93^? 

12. A field containing 26 ac. 3r. 10 p. is let in equal allotments 
to 66 agricultural labourers at a rental of Zd. a pole per annum, 
a reduction of 15 per cent, being offered to those tenants who 
shall pay their rent on the dajr that it becomes due. When all the 
year's rents have been paid, the landlord finds that- he has 
received the sum of £49. 4». 9g?. How many labourers paid to 
the day] 



Cambridge Local Examinations, Senior Students 

December^ 1887. 

1. Multiply 26 cub. ft. 1727 cub. in. by 1728. 

2. Seven years ago the rent of a farm of 240 ac. 3 r. was 
reduced from £541. 13«. ^d, a year to such a sum that the total 
reduction of rental in the interval has amounted to £1 1 16. 9«. 6|«?. 
For how much per acre is the fann let now? 
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3. Divide 

(a) -0060472785 by 8'301. 

(fc) 2 by -000039. 

3+- 



»* 



4, In the early part of the year the Government offered to 
take French bronze pennies from the public at the rate of 13 for 
a shilling. The Government would oe able to exchange them 
again at the rate of 262 for a sovereign. What would the 
Exchequer gain or lose on every million pennies so received? 

5. What decimal multiplied by ^ will be equal to the sum of 
1 and tttLt I 



11830 16731 

6. Find by Practice the value of 11 oz. 13 dwts. 8 grs. of 
gold at £3. 17«. 10^. per oz. 

7. What is a concrete number? 

o. v^ £1' 18«' 6^- . •356481 cub. feet 

Simplify -I07M-"*- 1078 cub. in. ' 

8w At what rate per cent simple interest will £868. Os, 3cf. 
produce £144. Ids, 4ia. in 5| years ? 

9. An engine while driving machinery burns coal at the rate 
of 1 ton 12 cwt. 2 qrs. in 8 hrs. 40 min. When the machinery is 

not in motion, the consiuAption of coal is only ~ of this rate. 

How much coal will the engine burn in 1584 hours, during - 
of which time the machi;iery is at rest? 

10. If the 3 per cent. Consols are at 92f , what sum of 
money must be invested in this stock to get an income of £630 
a year? 

If the purchaser afterwards sells out at 94 and invests the 
proceeds so as to produce 3} per cent, per annum^ what change 
will take place in his incoi^e? (No brokerage to be reckoned.) 
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11, A cubical block of metal of 7*84 inches side weighs 
*25 lbs. per cub. inch« A hole of square sectional area is to be 
cut completely through the metal perpendicular to a face of the 
cube, in order that the weight of metal left may be 100 lbs. 
Find to three places of decimals the side of the square section. 

12. An armourer undertakes to supply 2000 swords at 
17s, 3d. each. He estimates that if 5 per cent, fail to stand 
the required test and are worthless, the profit will be 16 per cent, 
on his whole outlay. At the trial, 35 per cent, of the swords 
prove worthless. How much does the armourer lose by the 
contract ? 



Oxford and Cambi^idge School Examinations, 1884. 

1. Express 5,000,303 farthings in £. s, d., and subtract the 
result from 10,021 guineas. 

v3 3 •■ik3,o2_i1 
6___ofl5- + 2~l^ 

2. Simplify , o ■» a • 

3. Divide 1 by '0625 ; and find a vulgar fraction whose value 
is equal to '076. 

4. A French metre contains 39*371 English inches. Find 
the number of metres in an English mile correct to two places of 
decimals. 

5. Find the value of 

J of £6. Is, lid. + 1 of £20. 5s. Q^d. - ^ of £11. 12«. ed. ; 

and reduce the result to the decimal of a guinea.. 

6. Find the rent of 25 acres, 3 roods, 15 poles, 2} sq. yds., at 
£2. lbs. per acre. 

7. Find the difference between the interest on £266. 13«. 4c?. 
for 3 months at 4^ per cent, per annum, and the discount on £83 
due 15 months hence at 3 per cent, per annum. 
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8. Divide £523. 10». among three persons. A, B, and Cy so 
that A may get one^third of what B receives, and C may receive 
as much as A and B together. 

9. What percentage of the contents of a cask of spirits must 
be replaced by water so that a merchant may gain 25 per cent, by 
retailing the mixture at the same price per ^tUon as he paid for 
the undiluted spirit? 

10. A man has £3,000 which he ii^vests partly in a 3 per 
cent, stock at 96, and partly in a 6 per cent, stock at 108. He 
maJces 3^ per cent, on the whole investment. What sums does 
he invest in each stock ? 

11. A square field contains 22 acres 2 roods : how long will 
it take a man to run round the boundary, running at the rate of 
12 miles an hour ? 

If the field be increased by 9 acres, so as to form a rectangle 
whose shorter side is the former side of the square, at what rate 
does a man run who runs round it in 1 min. 39 sec. longer than 
was occupied in running round the square field i 

12. A and B ride a race of 31 miles on bicycles. The driving 
wheel of A^a machine makes 3,410 revolutions per hour and has 
a circumference of 168 inches ; that of B makes 3,520 revolu- 
tions per hour, and has a circumference of 162 inches : which 
will win, and by how much? 



XXXIV. 

Oxford ar\d Cambridge School Examinations^ 1885. 

1. In a certain sum the dividend is 31884740, the quotient 
40930 : find the divisor and remainder. 



6-1 



2. Simplify j ^. -r ' \ 



^H) 



z^^^:^y 



=5 



3. Beduce the following fractions to decimals : 

19 -06059 , •2 l4285t 
35 ' "^OTT ' ^ -687301 ' 
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4. At a bankrupt's valuation his bullocks were put at £25 a 
head. They afterwards sold, one-half at £24. 9«. a head, and 
one-half at £26. 6«. a head : and thus £15 were realized more 
than was expected. How many bullocks had he? 

2 3 15 

5. Find the value of - of - of a sovereign - - of - of a 

guinea : and express the difference as the decimal of a crown, 

6. A boy swims 3 miles in 5 J hours. He goes 1 ft. 4 in. by 
each stroke. How many strokes does he take a minute ? 

« 

7. Find, by Practice, the rent of 643 acres 1 rood 27 poles of 
land at £1. 16«. Sd. per acre. 

8. If the rate of interest is £3. 6«. 8c?. per cent: per annum, 
what is the principal upon which the interest will amount to 
£9. 0*. 6^d. in 13 months] 

9. A square Held contains 2^ acres. The cost of making a 
path is la. 6(/. per square yard. "What is the cost of making a 
path three yards wide inside the field round the boundary ? 

10. At what time between 3 and 4 o'clock is the minute 
hand of a watch at right angles to the hour hand? 

11. -4, B, and C start in business together : A iDuts in £5000, 
J5 £6000, and C £9000. At the end of 3 months C leaves, and 
at the end of 7 more B leaves, both taking out their capital with 
them ; but the profits are not divided till the end of the year, 
when C receives £50. How much will A and B then receive ? 

12. A man invests a certain sum in the ordinary stock of 
a railway at 90, which pays a dividend of 3j^ per cent, at the 
end of a year. He then sells out at 86 and invests the proceeds 
in a seven per cent, stock at 98, and thus in the second year 
receives £647. 10a. more for interest than in the first year. How 
much did he originally invest, assuming that the prices of the 
stocks given above include brokerage, &c, ? 



H. AR. E. 
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XXXV. 

Oxford aiui Can\hridge JSchool ExamiiwtimiB, 1886, 

1. How may it be ascertained (without actual divifiion) 
whetiier a given number is divisible by 3, by 6, by 9, or by 26 ? 

Divide the product of 999999 and 1955 by the >contiuued 
product of 37, 13, 17, 7 and 23. 

2. Simplify 

^'^ l3"*"7r-^^"^'5r^n^5^^%6+250- 
\h ®3 / 



(ii) (•5 + -75)x(2-5--4)4-^-125 + ^V 



3. Two recurring decimals are added together ; prove that 
the number of digits in the period of the result cannot exceed 
the product of the numbei's of the digits in the original periods. 

Simplify 3-4i6+l -06191 - -2497^. 
Divide 37-4^6 by -13^. 

4. Express £17. IGs, S^d, as a decimal in terms of £1. 

Find the ratio of 11§ of 14 tons 4 cwt. 2 qrs. 18§ lbs. to 
21 tons 7 cwt. 

5. Find the value of 841 J cwt. at £21. 13«. 7Jg?. per cwt, 

6. Find the compound interest on £5432. 11«. for 3 years at 
4J per cent, (to the nearest penny). 

7. Find the cost of making a road half-a-mile long, 36 ft. 
wide ; the soil being first excavated to a depth of one foot at a 
cost of 1«. per cubic yard, rubble being then laid in, 9 inches 
deep, at a cost of Is. 6d, per cubic yard, and 3 inches of gravel, 
At 3«. 3^. per cubic yard, being laid on the top, and the whole 
consolidated by a steam-roller at a cost of 2d, per square yard. 

8. Divide £383 among four persons, so that the first may 
have thrice as much as the second, the third twice as much as 
the fourth, and the first and second together £95 more than the 
-third and fourth together. 
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9. When 52U)S. of coffee are worth as much as 12 lbs. of 
tea, 22 lbs. of tea are worth as much as 572 lbs. of sugar, a cask 
of sugar costs 2 guineas, and 1 cwt. of coffee costs 8 guineas, 
what is the weight of a cask of sugar? 

10. In a hundred yards race A can beat 2? by 4 yards ; in a 
quarter of a mile race C can beat -4 by 11 yards ; by how much 
can C beat ^ in a mile race, supposing that the average speeds 
of each man when ruiming a hundred yiirds, a quai'ter of a mile, 
and a mile, are proportional to 9 : 8 : 7 ? 

11. What rate of interest per annum does a man get for his 
money when, in discounting a oill due in 10 months, he deducts 
as discount 4 per cent, of the total amount of the bill ? 

12. I invest equal sums in a 4 per cent, stock and in a 3 |)er 
cent, stock, and get 5 per cent, for my money ; the 4 per cents, 
are at 90 ; what is the price of the 3 per cents. ? 



Oxford und Cambridge School Examinations, 1887, 

1. Find the G.C.M. of 1019527 and 1231845. 

2. (i) Find the value of 

29 ^4 .,3 7 .,2 -6 
105 + 35 ^^^S-n ^^^3 ^^49- 

(ii) Add together 

1^ of £7. Us, ^d, and ~ of £6. 2«. (kf. 

3. Divide -00371 by 1-28 and simplify 

27916 X 3 2^17 
l-86ix -80934* 

4. Reduce 33 yards to the decimal of a mile, and find the 
number of poimds in 

•175 of a ton + -10714285 of a c^vt. + -15 of a lb. 

5. Find by Practice the value of 1215 articles at £4. lis, 9fc?. 
each. 

7—2 
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6. Find the cost of painting the four sides and the bottom 
of a tank 2^ yards long, 4 feet wide, and 4§ feet deep at 4d. per 
square foot. 

7. What annual income is gained by investing £1900 in the 
3^ per cents, at 95 ] Find the change in income if the stock be 
sola at 90, and the proceeds re-invested in the 3 per cents, at 81. 

8. An article of commerce passes successivelv through the 
hands of three dealers, each of whom in selling adds as his profit 
10 per cent, of the price at which he bought it. What did the .first 
dealer pay for goods which the third dealer sells for £11. 1«. lOd, ? 

9. The debts of a bankrupt amount to £1007. 5«. ^,, and 
his assets consist of property worth £458. 7«. 8d,y and an un- 
discounted bill of £256. 10«. due 4 months hence, simple interest 
being reckoned at 4 per cent. How much in the pound will he 
pay? 

10. In how many years will the compound interest at 5 per 
cent, per annum on £1250 amount to £197. Os, 7^d? 

11. A man travels 60 miles in 3 hours, partly by rail and 
partly by coach. If he had gone all the way by rail he would 
have arrived at his destination an hoiur earlier, and would have 
saved two-fifths of the time he was on the coach. How far did 
he travel by coach? 

27 

12. Find the cube root of 1277289 r;^ . 

21d 

[Anif number of tJie foUowhig 9ix questions may he s^thstituted 
for an equal nuniber of the preceding six,] 

a. If 4 cwt. 1 qr. 26 lbs. of tobacco can be bought for £56. 9«. 6cf ., 
what quantity can be purchased for £4. 19«. 9c^ ? 

h. If 90 men can dig a ditch 50 yards long in 4|^ days, how 
many men can dig a ditch 360 feet long in 27 days? 

c. What is the discount on £1025, due 2 years 8 months 
hence, the rate of simple interest being 3^ per cent. ? 

d. If I buy an article for \0s, Gd, and sell it for 14«., what is 
my gain per cent. ? 

e. A can do a piece of work in 6 days, 2? in 8 days, and C 
in 12 days. B and C work together for 2 days, and then C is 
replaced by -4. Find when the work will be finished, 

/. Extract the square root of 676*208016. 
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Oxford and Camhridge Scfiool Ejsamiiiatiom, 1887. 
{For Lower Certificates,) 

1. A father leaves £1191. IZs, 4d, to be divided equally 
between his seven sons and six daughters. How much will each 
receive? 

Also how much would each have received if the share of each 
son had been double of the share of each daughter? 

2. Each ton of ore obtained from a gold-mine yields on the 
average 2 oz. 1 dwt. 15 grs. of fine gold. How much fine gold 
will be obtained from 293 tons? 

3. How many half-crowns are there in 6705 guineas? 

4. Pind the least common multiple of 42, 64, 70, 80, 112, 

and reduce jrrzT to its lowest terms. 
2451 

5. Subtra<jt 3:^+2^ from S^ + l^+^J-. 

15 12 5 16 20 

6. (1) Express 12«. 4jc?. as a fraction of £1. 10*. Ijt/. 

(2) Find the number of feet in ^^ of a mile +^ J of a fiu:- 
long- 11 Jf poles. 

7. (1) Divide -43104 by '00768. 

(2) Express in £. s. d, the value of 1*62 acres at £26*09375 
per acre. 

8. Find by Practice the value of 345 shares at £40. 16s, 9c^. 
each; also of 27 tons 14cwt. 3qrs. 14 lbs. of hay at £4. 16». 
per ton. 

9. A man's hotel bill for 4 weeks 5 days amounted to 
£28. V7s, Qd, How much would he have had to pay at the same 
rate for 6 weeks 4 days? 

10. Find the simple interest on £1.368. 15*. for 106 days at 
4| per cent. 

11. A watch which gains 5 seconds in every 3 minutes was 
set right at 6 a. m. What was the true time in the afternoon of 
the same day when the watch indicated a quarter past 3 o'clock? 
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xxxvnL 



Respotiswiis. Oxford, Midiaelma* Terniy 1887. 

1. Find the L.C.M. of 143, 78, 91, 637, 286, 156. 

7 1__8^ 

A a- ve 8'^2 21 834 

2. Simplify ^ ^ j_ -840' 

^"12^5^*77^11 

3. Multiply 7642 by 121, and divide 1761 by "5283. 

i. A grocer bought 1 ton 11 cwt. 3 lbs. of sugar at Z^d. a lb. 
How much in all did he pay for it? 

5. A debtor owing £11500 paid a composition of 6«. 3d» in 
the pound. How much would a creditor to whom *2 of the whole 
was owing receive? 

6. Extract square roots of 277729, 26-5025, 22 — . 

7. How much will it cost to paper a room 18 ft. 6 in. broad 
by 20 ft. long and 11 ft. high, with paper costing 9d. per square 
yard? The room has a door 4 ft. broad by 7 ft. high, and a 
window 5 ft. broad by 8 ft high. 

8k How many times will a bicycle wheel 12 feet in circum- 
ference revolve between two places, A and B, distant 12 miles 
1 furlong and 12 perches from each other. 

9. What sum of money will amount to £769. 5*. at the end 
of 8 J years at 4 per cent simple interest? 

10. A person invests £5740 in a 3^ per cent, stock at 71 2. 
What is his yearly income and how much per cent, does he 
obtain for his money? 
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Ites/xymions, Oxford. Trinity Term, 1887. 



lU.Uzl '^' 



1. Simplify j236 oiid -I 
- of T of 2- 



5 4 3 11 

7"*"8 

2. Multiply 35-623 by -00125; and divide 3*015 by '012. 

3. Find the value of 

.-- of £1 + 5 of 1«. + 4 of a guinea + F of £1. 6*. Sc^. 

4. Find by Practice the worth of a crop on 15 ac. 3 rds. 
17 pis. at £15. I3s. 4d. an acre. 

121 
6. Find the square roots of 21893041, — , 4-41. 

6. A truck of coals containing 8 tons is sold at the pit's 
mouth for 13«. a ton, and delivered at a railway station distant 
120 miles for £7. 14«. What is the cost of carriage per ton per 
mile? 

7. A creditor received 2*. 8c?. in the £, and thereby lost 
£433. 6tf. Sd. ; how much was due to him ? 

8. A sells his house for £1855 and gains therebv 6 per cent, 
on the original cost. How much per cent, would he have lost 
by selling it at £1715? 

9. If 12 men could dig 12 roods of ground in 12 days work- 
ing 12 hours a day, how many roods of ground could 8 men dig 
in 8 days working 8 hours a day? 

10. At what rate per cent, per annum will £2500 amount 
to £2865. 128. 6d in 3^ years at simple interest? 

11. What is the price of three per cent, stock, when a sum 
of £2176. 12«. 3j(f. invested will produce an income of £66. 2«. 6d. 
per annum ? 
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XL. 

I^revlom Examination^ Cambridge, 
October, 1885. 

1. Find the greatest common measure of 149291688 and 
^194920. 

2. Divide £443716. 2*. \d, into 817 equal parts. 

3. Shew that the value of a fraction is not altered bv divid- 
ing its numerator and its denominator by the same number. 

Sunplify-5— y-Mgg+2^. 

5 7 

17 3 

4. Convert to decimals 5= and rrr , and find the value of 

1-6996 X 2-726. 

5. Divide 61-75 by -325, and -06175 by 325. 

6. Find the length of a side of a square whose area is 
576 sq. yards 2 sq. feet 57-64 sq. inches. 

7. Find the cost of 2 tons 11 cwt. 27 lbs. at £13. 3#. 8rf. 
per cwt. 

8. Find the compound interest on £133. 6«. 8c/. for three 
years at 2^ per cent 

9. The total area of three estates is 1768 acres. If the areas 
of the two smaller estates be respectively three-fifths and two- 
thirds that of the largest, find the acreage of each. 

10. By paying an income-tax of ninepence in the pound a 
man's income is reduced to £1212. 15«. Find (1) his original 
income, and (2) the sum of money which must be invests! in 
44 per cent, stock at 110| to produce that income, a brokerage 
of \ per cent, being chai^^ on the purchase of the stock. 



EXAMINATION PAPERS. 105 

XLL 

Preoious JExamincUton^ Cmnbridge. 
December y 1886. 

1. Subtract 276 from 514, and explain each step of the 
process. 

2. A swimmer takes 22 strokes a minute and goes 2^ yards 
each stroke : how long does it take him to swim a quarter of a 
mile? 

3. The rent of a farm of 676 acres 3 roods is £937. 4«. 4^c/.: 
what is the rent per acre? 

4. A ton of sugar costs £11. 13«. Ad,: how much will 
8 cwt. 3 qrs. 20 lbs. cost at the same rate? 

5. Find the greatest number which will exactlv divide both 
618234 and 712923; find also the smallest number which is 
exactly divisible by both the numbers. 

6. Define a fraction, and prove that the value of a fraction 
is imaltered by multiplying its numerator and its denominator 
by the same number. 

What fraction of 35 shillings is equal to the sum of 2| of 

7*. 6€f. and - x ^ of 3<. ? 
2 4 

7. A rectangular field is 214*35 yards long and 123*26 yards 
wide. Express its area in acres, roods and poles; and find, to 
within an mch, the side of a square field of equal area. 

8. A man bought 12 sheep for £30, and 10 oxen for £105. 
He sold the sheep at a gain of 10 per cent., and the oxen at a 
gain of 8 per cent. What was his total profit? 

« 

9. Find, to the nearest penny, the compound interest on 
£350. 12«. 6«?. in 5 years at 4 x>er cent, per annum. 

10. A man invests equal sums in the 3 per cents, at 96, and 
in 4 per cent, railway delintures at 120. What percentage did 
he get for his money in each case, and what percentage on the 
whole? 
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XLn. 

Army Preliniinary Examitiation, Av^ust, 1885. 

1. Add together 3—, 2 — , — , and 4^. 

IQ 17 

2. Subtract 18^ from 25 ^ . 

3. Multiply together 2 g , ^ , 1 ^ , and 1 g . 

4. Divide sg by ig. 

5. Add together 43*587, -60935, 501*097, and 1*8329. 

6. Subtract 45*82736 from 59*0329. 

7. Multiply 11*82075 by *003961. 

8. Divide 4*0975 by *2980. 

9. Express 1 qr. lOj lbs. as the decimal of a cwt. 

10. If 3 J lbs. can be bought for £1. 17*. 4d,^ how much can 
be bought for ^£106. 2«. Sd, ? 

11. Reduce 3 acres 1 rood 4 perches 3 yards to square feet. 

12. Find the simple interest on £215 in 4^ years at 3f per 
cent, per annum. 

13. Add together 3-, — , 2^, and - - . 

20 17 

14. Subtract 2S^ from 32^ . 

50 6o 

15. Multiply together fgl ' 43 » ^ § ' ^^^^ ^15 ' 

16. l^ividegby 5g. 

17. Add together '029 of 1 day 3 hours, -45 of 1 1 hours 10 mi- 
nutes, and '89 of an hour, and express the answer in minutes 
and the decimal of a minute. 
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18. Subtract -0523 of £1. lis. 6rf. from -29 of 15*. 3g?., and 
give the answer in pence and the decimal of a penny. 

19. Multiply 4-807309 by 12-086. 

28 

20. Multiply 2*394 by 2 -pr^ , and express the answer as a 

4ol 

decimal. 

21. Divide 2*873 by 48*607 to six places of decimals. 

22. Divide 3-43 by 5 ^ , and express the answer as a decimal. 

23. At what rate per cent, simple interest will £1350 amount 
to £1621. IZs. 9d. in 5| years? 

24. A man sells a horse for £12 more than he ^ve for it, 
and realizes a profit equal to ifths of its cast price. What was 
its cost price? 

25. Find the value of 368724 articles at 13#. 4o?. per score. 

26. -4*s rate of working is to Jffs as 4 to 3, and i5's is to (7's 
as 2 to 1. How long will it take C to do what A would do in 
6 days ? 

ZLin. 

Arm^ Preliminary Examination, Fehniarify 1886. 

1. Add together Jg' ^l5' 30' *^^ ^S" 

15 7 

2. Subtract 13— from 17.^^.. 

3. Multiply together 9g , 1 —^ , 1 j^^ , and 2 j^ . 

4. Dmde2|bylg. 

5. Add together 372-0647, 41-62835, '964738, and 876. 

6. Subtract 28-7643 from 37-593165. 

7. Multiply 39-0437 by 5-40305. 
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8. Divide -15104932 by 40-13. 

9. Reduce -4065 of 3 acres 2 roods 7 i)erches to square feel 
«iiid the decimal of a square foot. 

10. . A silver cup, weighing 1 lb. 2 oz. (Troy), is sold by >veight 
for £3. Os. 4jc?., what is the value per ounce? 

11, In 134675 inches how many miles, furlongs, poles, 
yaixis, &c.? 

12, Find the simple interest on £750 in 4j years at 3i per 
cent, per annum. 

13, Add together 5—, — , 4 — , and — . 



14. Subtract 47?? from 55^. 

2 4 OO 



^ 1 r' I 11 

15. Multiply together 11^, ~, 5 — , and 2—. 

16. Divide 273 ^^ ^ ^ ' 

17. Add together 1*47 of Ss. Gd,, '053 of £1. 4«., and '125 of 
7^., and express the answer in pence and the decimal of a 
penny. 

18. Subtract -075 of 3 bushels 1 peck from 2 pecks 3 quarts, 
and express the answer in pints and tlie decimal of a pint. 

19. Multiply -72465 by -04306. 

20. Multiply 1*319 by *38i, and express the answer as a 
decimal. 

21. Divide 64*375 by 9*573 to four places of decimals. 

22. Divide -388 by 12*44, and express the answer as a 
decimal. 

23. In what time will £5027. lOs. amount to £5593. 1*. lOjr/. 
at 2h per cent, per annum, simple interest? 

24. A room 22 feet 6 inches long, and 15 feet 9 inches wide, 
is to be covered with floor-cloth 1* yards wide. How many 
yards are required, and what will be the cost at Ss. Qd, per 
square yard? 
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26. Find the value of 3766 lbs. at 8s. lO^rf. per stone of 141b8. 

26. When A and B commence walking towards each other 
they are 37^ miles apart ; they walk uniformly at the respective 
rates of 3^ and 4 miles an hour xmtil they meet. How long will 
this be after they set out, and how many miles will each liave 
walked? 



XLIV. 

Ar7n^ Preliminary Examination, March, 1886, 

1. Add together 5 — , g-, ^, and 2^. 

IQ 8 

2. Subtract 15^;; from 26^. 

Zl Do 

3. Multiply together 4^^, — , jj* ^^d 5— . 

4. Divide ^gg by 2-^ . 

5. Add together '7055, 324-88, 7-08213, and -0621. 

6. Subtract 30-85762 from 75-4017. 

7. Multiply 13-7305 by -006507. 

8. Divide 11-7813 by -2724. 

9. Reduce '0752 of 1 ton 3 cwt. 15 J lbs. to lbs. and the 
decimal of a lb. 

10. If 1 oz. 4 dwt. 9grs. cost 15*. 6j(f., what is the price of 
5oz. 17dwt.? 

11. Reduce 5 miles 2 furlongs 3 yards to feet. 

12. Find the simple interest on £257 in 5^ yeai-s at 2£ i)er 
cent, per annum. 

13. Add together 4^, -j^, ^sT' """^ 30' 

14. Subtract 28?! from 42^^ . 

3o 63 
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15. Multiply together j—, 14 j^, ~, and 1^ . 

16. Divide g by V^, 

17. Add together '029 of 1 acre 1 rood, -45 of 12j^ poles, and 
'89 of 2 sq. yards, and express the answer in sq. rt. and the 
decimal of a sq. foot. 

18. Subtract -0523 of 11 weeks from *932 of 6 days, and 
give the answer in minutes and the decimal of a minute. 

19. Multiply 5-80446 by -10766. 

20. Multiply 4"ilbi by 103*9896, and express the answer as 
a decimal. 

21. Divide 3*743 by 52-804 to five places of decimals. 

250 

22. Divide 2-394 by 30^=3, and express the answer as a 

decimal 

23. In what time will £1500 amount to £1865. I2s, Gd. at 
3} per cent, per annum simple interest? 

24. If 15 men can do as much work in the same time as 
21 boys, how long will it take 25 men to do what 30 boys do in 
14 hoiurs? 

25. Find the value of 35688 articles at £1. lU. 9}d. per doz. 

26. Coals rise from 15«. 9d. to ISs, Qd. per ton. What is 
the extra expense to a firm laying in 24 tons, an amount w*hich 
is Jth less tnan their usual supply? 



XLV. 

Army Prdiminary Examination, Jvly^ 1886, 

1. Add together 7 jj, gg, l^.and^. 

11 97 

2. Subtract 13 ^ from 15 ~ . 

o TIT u- 1 i iv , 31 76 34 33 

3. Multiply together Ij^, -^^^ -^^, -. 
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4. r^ividelg|by2^, 

5. Add together -7099, 99-522, 3-02022, and -001717. 

6. Subtract 29-78787 from 31-010101. 

7. Multiply 10-1032 by -010987. 

8. Divide 246-8754211 by -07777. 

9. Reduce -0375 of 3 acres 3 roods 7 poles, to sq. feet and 
the decimal of a sq. foot. 

10. What part of 27 fathoms is 1 j^ of 12^ yards ? 

11. Beduce 29 lbs. 3 oz. 13 dwts. 21 grs. to grains. 

12. Find the simple interest on £440 for 3^ years at 2 J per 
cent, per annum. 

13. Add together 2^ , — , 1 J25> and ^^ . 

14. Subtract 13?? from 17 1^. 

15. Multiply together j^-q , 1 ^^^ , ^, 2 — . 

16. Divide lAbyl3^. 

17. Add together -3025 of £9. Is. Qd., 1*3628 of 10«., and 
*0674 of lOd., and express the answer in francs and centimes. 
(1 franc =9irf.) 

18. Find in miles, the difference between -99999 of a degree 
and 59 miles 2 furlongs. (1 deg. = 69} miles.) 

19. Multiply -73001 by 7-30121. 

20. Multiply -2i212i by 1-0499895, and express the answer 
as a decimal. 

21. Divide 1-11 by 8-0908 to 5 places of decimals. 

22. Divide 1 r^r— - by -20^, and express the result as a 
decimal 

23. In what time will £3100 amount to £3384. 3x. 4d. at 
3 J per cent, per annum simple interest? 
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24. Divide £40. I7s. 6d. among three persons, A, B, C: so 
that A may have £2. IBs, 7d, mote than B^ and B £1, ISs. 2d. 
more than C. 

25. Find the value of 777 yds. 2 ft. 3 in. of silk at 22«. 6d, 
a yard. 

26. Determine the order of magnitude of ~ , ~— : , —- , and 

•7I 11 si 14«5 

express the difference of the two less in terms of the difference 
of the two greater. 

XLVI. 

Armi/ Preliminart/ Examination. Aitgust, 1886. 

1. Add together - , 6 ^^ , 4 ^^^ , and 2 '- . 

2. Subtract 12— from 13 J^ . 

3. Multiply together 11 — , ^ , -— , 5 ^ . 

4. Divide ig by sg. 

5. Add together 4*79093, 59*6358, -002503 and 5*7015151. 

6. Subtract 9*099901 from 10*00901. 

7. Multiply -053076 by 980035. 

8. Divide 41*2666368 by *05888. 

9. Eeduce -6125 of 4 miles 4fiu'. 3^ feet to inches and the 
decimal of an inch. 

10. Express 2^^ of 13i pints as a fraction of 35 gallons. 

11. Reduce 15 acres 3 roods 19| yards to sq^. feet, 

12. Find the simple interest on £980 for 5f years at 3J per 
cent, per annmu. 

13. Add together 2 — , j^, ^, and 5^'-. 
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14. Subtract ll|| from 16^ . 

I 

15. Multiply together j-^g > 1 g ) M ' '^^^ ^ 325 ' 

16. Divide sg by 1^. 

17. Add together -0125 of £5. 12^. Gd., 30057 of 15^., and 
*15 of 8c?., and express the result as the decimal of £1 (4 places 
of decimals). 

18. If a dollar equals 4*3 shillings, find in i30unds and the 
decimal of £1 the difference between '6325 of 10 dollars and 
£12. 17*. Zd. 

19. Multiply 3-12105 by '905008. 

20. Multiply '357 by 2*145, and express the answer as a 
decimal. 

21. Divide -00094809768 by -OlSG?. 

17 

22. Divide 'oCOU by 5 jr^ , and express the answer as a decimal. 

yo 

23. A sum of money put out for 10 years at 3J per cent, 
simple interest amounts to £425. 19«. 4ic?.: what was the sum? 

24. The sum of £25. 14s, 6d, is to be divided among seven 
boys, six women, and five men. If a woman has twice as much 
as a boy, and a msin three times as much as a woman, what will 
each receive? 

25. What is the rent of 650 acres 2 roods 8 poles at £5. 12». Qd, 
an acre ? 

26. Find the vulgar fraction which is equal to the sum of 
15-3126 and 12-0075 divided by then- difference. 



il. AK. E. 8 
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XLvn. 

Army Preliminary Examinatioiu February^ 1887. 

1. Add together i^- , 2 — , — , and 7jj . 

2. Subtract 7- from 11^. 

3. Multiply together 5g, ~^, 2^, 8^^ . 

4. Divide j^ by isg . 

5. Add together -79093, 59-6358, -002503 and 346*0207. 

6. Subtract 12-0360819 from 107-00617. . 

7. Multiply 98-003635 by '0042074. 

8. Divide -304775546 by 59-678. 

9. Beduce -61251 of 4 bushels 3 gallons 1^ quarts to pints 
and the decimal of a pint. 

10. Express '3275 of 5 - of 2 guineas as the decimal of £6. 1 1«. 

o 

11. In 84304202 square inches how many acres, roods, &c. ? 

12. At what rate per cent, will the simple interest on £980 
amount to £178. 89. \0d, in 3 years and 2 months? 

13. Add together 2^, g, ^, andO?.. 

14. Subtract 9^ from 120— , 

15. Multiply together r^ , 182^, ^^, ^^ A^. 



19' — 2' 219' 45 



16. Divide 8 i by 171. 



17. Add together -01425 of 1 cwt. 121bs., -4756 of 1 qr. ISlbs., 
and 5-42 of 7 lbs. 4oz., and express the result in lbs* and the 
decimal of a pound. 
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18. The Irish acre m to the English acre as 49 is to 30|^ ; 
how many English acres are there in a farm containing 852^ Irish 
acres? 

19. Multiply -0435075 by 3-40604.. 

20. Multiply 4*60^1 by '3567, and express the answer as a 
decimal. 

21. Divide 4*997 by •3984, and express the answer as a 
decimal. 

22. By what decimal must 2*39026 be divided to give •0702 
as a quotient? 

23. "What sum bears the same proportion to £5 that 13«. ll^d, 
does to £3. 14». 4d, ? 

24. A general, having lost if***" of his men in battle and 6 per 
cent, of the remainder; by sickness, found he had 95880 men 
left; how many had he at first? 

25. Find the value of 1527 articles at £3. Ids, 9d, per dozen. 

26. A sum of £38 consisted of a certain number of half- 
crowns, twice as many florins, and three times as many shillings ; 
how many were there of each? 



XLvm. 

Arrmf Preliminary Examination, March, 1887. 

1. Addtogetherl5g,ll^, 19^,and23^. 

It 1Q 

2. Subtract 14^ from 19^. 

o HT u- 1 i. xt. -.67 144 ^55 J . 97 

3. Multiplytogetherl— ,j^,2jj2,andlg^. 

4. Divide 17^ by l|?. 

5. Add together 379*8503, -0056178, 5*973, and 1*50034621*. 

8—2 
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6. Subtract 23-907326 from 84-0157. 

7. Multiply 76-035 by -0580079. 
a Divide •209784263.by 36-161. 

9. Beduce -6123 of 3 miles 1 furloug 15^ yards to inches and 
the decimal of an inch. 

10. Express ^z of 1*13 of 2 cwt. 5 lbs. 8 oz. as the decimal of 
1 ton. 

11. In 8436798 sq. in., how many acres, roods, i)erches, &c. ? 

12. Find the simple interest on £1725 for 3^ yeai-s at 5 J per 
cent, per annum. 

13. Addt<^ther6gg,5g.l9j|.aud27|. 

^Q 11 

14. Subtract 15 ~ from 17 =-\^. 

34 153 

16. Multiply together gj > ^ gg > 2— , and p=?- . 

16. Divide 33I by 2^. 

17. Add together -113 of 2 lbs. 11 dwt., 3-75 of 16 oz. 3 grs., 
' and -17 of 14 dwt. 9 grs., and express the result in grains and the 

decimal of a grain. 

18. Subtract -00107 of a quarter from -1751 of 3 bushels 
2I gallons, and express the result in pints and the decimal of a 
pmt. 

19. Multiply 5-61023 by -597001. 

20. Multiply 43*^72 by '0l332, and express the answer as a 
decimal. 

21. Divide 174-13238 by 5-6154 

22. Divide -2317 by 1-158. 

23. What principal will amount to £1751. 16«i lOic?. in 3j 
ydars at 4^ ^r centi per annum simple interest? 
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24. If a certain amount of work is done by 9 men, 12 women, 
and 13 boys in 11 days, bow long will tbe same work take if 18 
men, 3 women, and 5 boys are set to do it : assuming tbat the 
ratio of a man's work to a woman's is as 5 to 3, and a woman's 
work to a boy's as 4 to 3? 

25. If a bankrupt pays 11«. Qfc?. in the £, what will be the 
dividend on £5670? 

26. How many days, hours, minutes, and seconds are there 
in '51623 of a week? 



XLIX. 

Army Preliminary Examination, August, 1887. 

1. Add together I^^ , 2^ , ^ and ^^ . 

2. Subtract 23i^ from 33^. 

3. Multiply 7^ by 2g. 

4. Divide slj by 2g. 

5. Add together 24-5604, -07365, 407*8604, and 1-00753. 

6. Subtract 49*6703 from 85*62307. 

7. Multiply -020476 by 2*406. 

8. Divide 1*13204182 by 24*0604. 

9. Express 1*403 of 3 lbs. 2oz. 3idwt. in grains and the 
decimal of a grain. 

10. In 4076537 inches how many miles, furlongs, poles, 
yards, &c. ? 

11. Express -0125 of 4 tons 19 cwt. 6 lbs. as the decimal of 
3cwt. Iqr. 11 lbs. 
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12. Find the simple interest on £3725. I6s. in 3^ years at 3J 
per cent, per annum. 

13. Add together 9^, 14^, si^, and 7j|g. 

14. Subtract 34 ~ from 63^ . 

15. Multiply together 2 ^ , 1 — , 2 — , and 1 ^3 . 

16. Dividee^^bye^^V. 

3 

17. Add together - of 7^ cwt. and 2*07 of 3^ qrs., and express 

o ** 

the answer in omices and the decimal of an ounce. 

18. Subtract -657 of 2 acres from 7*042 of 1 rood, and ex- 
press the answer in sq. yds. and the decimal of a sq. yd. 

19. Multiply 43-7246 by -24805. 

20. Multiply 3*49 by -469, and express the answer as a 
decimal 

21. Divide 4-7362 by -0435 correctly to five places of 
decimals. 

22. Divide 26'3dd by 1-S626, and express the answer as a 
decimal. 

23. In what time will £4725 at 2^ per cent, per annum 
simple interest amount to £5097. Is, lO^a. ? 

24. The travelling expenses of 7 tourists for 5 weeks 

amounted to £75. 6s. ; a second party of 18 made the same 

tour in 6 weeks, their average weekly expenditure per man being 

4 

- of that of the first party. What were the total expenses of the 

second party ? 

25. Find the dividend on £1483. 17*. at 8*. lljc?. in the £. 

26. Find a fourth proportional to 275, 2*75 and -275. 
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L. 

Anny Preliminary Examination, Fehruary^ 1888, 

J. Add 2? to 4~. 

/ t>5 

5 V 

2. Subtract 3 - from 6 7^ , 

O Do 

3. Multiply ij by g. 

4. Divide g by g. 

5. Add together 4-30726, '076428, 371*864, and 20-0472, 

6. Subtract 47*063782 from 710*04681. 

7. Multiply 40-637 by -028403. 

8. Divide 8*31183 by 23-05. 

9. Keduce 1*047 of 2 weeks 5 hours to minutes and the 
decimal of a minute. 

10. In 347693 inches, how many miles, furlongs, poles, yards, 
&c. ? 

11. What would a tax of 3«. IH. in the pound amount to in 
£480 ? 

12. Find the simple interest on £11175 in 2* years at 3 per 
cent, per annum. 

13. Add together 5? , i| , and 4^ . 

Do 14 

14. Subtract 5^ from 9 ^ 



12 132 • 

16. Multiply together 1 1§ , | , and 2 g . 

16. Divide 1§ by Jg. 
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5 3 

17. Add together ^ of 7s. 6d., 2-01 of £1. 8*. 2rf., and - of 

'0671 of 168. Sd,f and express the answer in pence and the decimal 
of a penny. 

IB. Multiply •394& by g. 

19. Divide 23-646 by 'Diss. 

20. Express 11«. 0|<f. as a decimal of £8. lis. 

21. If the interest* on a certain sum of money amount to 
£119. 28. 9d. in 2 years 3 months, what should be the interest on 
six times the amount in one-fourth the time, the rate being the 
same and the interest simple in both cases ? 

22. Is there any difference between the meaning of the 

2 7 
sign X in 2 X 7 and in - x - ? If there is, explain the difference 

fully. 



APPENDIX, 

Containing misceUaneoua qiieaHom in Logarithms and 

Mensuration, 



The following list of numerical constants will be found useful 
for reference. 

( 1 ) Logarithms of the first few prime numbers, 

log 2 = -3010300. log 1 1 = 1 -0413927. 

log 3 = •4'771213. log 13 = 1 -1 139434. 

log 7 = -8450980. log 17 = 1*2304489. 

When certain logarithms are given in any question, no other 
logarithms should he used in the solution. 

(2) Approximate square roots. 

V2 = 1-414. V3= 1-732. 

(3) Approximations tofv/nctions of n. 

«•=: 3-141592663 , 

but for all practical purposes it is sufficient to take n- =3*1416, 
and this value wiU always he taken unless the contrary is expressly 
stated in the question. 

It is useful to notice that 81416=8 x 8 x 7 x 11 x 17. 

22 

Sometimes it is more convenient to use «•=— . 



V»r = 1-772. ^ir = 1-465. 



- = •3183. -]-='5642. 



^^^ = •620. 
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COMPOUND INTEREST. 

If M is the amount of P pounds in n years, then M==FR% 
where i2=l+r, and r is the interest on one pound for one year 
at the given rate per cent. 



MENSURATION. 
List of Forrmdoe, 

I. Plane Figures. 

( 1 ) Area of a Parallelogram = base x altitude. 

1 
^ (2) Area of a Triangle = ^ (base x altitude), 

or 

Area =5 (product of two sides) x (sine of included angle). 

Area in terms of the sides =»Js{s- a) (« - i») (« ~ c), 
where 2«=a+6+c= perimeter of the triangle. 

(3) Area of a Trapezium=^{^\xm of parallel sides) x (dis- 
tance between them). 

(4) Area of a7ii/, Poli/gon= the sum of the areas of the 
triangles into which it can be subdivided. 

(5) Area of Regvlar Polygon of n «ic?e«=-r- cot - , where a 
is the length of each side. 

(6) Circle of radius r. 

CircumfiMence = 2irr. Area = Trr*. 

\ (7) Sector and Segmeiit of a circle of radiiis r. 

If the angle at the centre is n degrees or $ radians, 

n 1 

Area of Sector — -— «•;•- = - r-B. 
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Area of Segment = area of a sector - area of a triangle 

11 

where 6 is the number of radians subtended at the centre by the 
chord of the segment. 



n. Surfaces and Volumes of Solids. 

(1) Sphere whose radius isr. 

Surface =4ir?'2. 

4 

Volume ss-Trr'. 
o 

Curved surface of a Zone of a sphere contained between two 
parallel planes = 2 TrrA, where h is the distance between the 
parallel planes. 

Observe that this result is the same from whatever part of the 
sphere the zone is taken, provided that the thickness remains the 
same. 

If one of the planes is tangential, the solid figure then cut off 
is a SeamerU of a sphere. Thus the curved surface of a segment 
of a sphere is 27rrA, where A=the height of the segment, and r is 
the radius of the sphere from which it is cut. 

Volume of Zone = y {3 {r^^ + r^) + 1^} , 

where h is the height, 'and rj, r^ the radii of the two ends. 
If we put ^2=0, we obtain 

irh 

Volume of Segment = — (Sr^^ + A^). 

(2) Prism, 

Surface of Pmw=sum of parallelograms which form the 
faces + areas of the two ends. 

Volume of Pn«m= (area of base) x height. 
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> 



I (3) Cylviuhr [Particular case of pnsm when the ends are 



f '^ 



\ 



circular]. 

Convex surface =27rrA, where h is the height, and r is the 
radius of the base. 

Volume = (area of base) x height = ir?'*A. 

These two formulsB are true whether the ends of the cylinder are 
perpendicular to the axis or not, if for "height" we substitnte **dis- 
tanoe between the centres of the two ends," and for "base'' the 
" section perpendicular to axis.*' 

(4) Pyramid, 
Surfaces sum of triangular faces + area of base. 

Volume = ^ (area of base) x height. 
o 

Frustum of Pyramid^ cut off between two parallel planes. 

Volume =5 {JS'i+V-fii-fia+^Jj where ii\, JKj are the areas 
of the ends, and h is the distance between them. 

> 

(5) Right Circular Cone (Particular case of pyramid when 
the base is circular). 

X 

Convex surface =^ (circumference of base) x slant side 

where r is the radius of the base^ and I is the length of the slant 
side. 

Volume =- (area of base) x height =^ irr*/t. 

tf o 

r. ^ 

Volume of Frustum of Cone —- {E^-k- ^1 E^E^ + E^ 

where h is the height, E^^ Eo are the areas, and r,, r^ taxe the 
radii of the two ends. 



/ 
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Convex surface of Frustum of Cone 

s= - (sum of circumferences of ends) x slant side. 



m. Similar Figures and Solids. 

1. The areas of similar figures are to one another as the 
squares of any correapondiiig Iejvgt1i8. Compare Euclid vi. 19, 20. 

Thus if A}, Ao are the areas of two triangles whose bases are 
^n ^2> ^bose altitudes are A^ Aj; and whose inscribed circles 
have radii r^, rg ; tben 






2. The surfaces of similar solids are to one another as the 
squares of any corresponding laigths. 

Thus if ^1, & denote the siurfaces of two cubes whose edges 
are a^^a^t and wnose diagonals are d^^d^'y then 






3. The volumes of similar solids {U*e to one another as the 
cubes of any corresponding lengths. 

Thus if a cone is cut by two parallel planes whose distances 
from the vertex are h^ Aj, and ijf l^^, Fg ^^e the volumes of the 
cones cut off; then 

Y = 13 > ^vlience -l_-_i-= -J—^. 

Here Vi - T^g is the volume of a frustum the perpendicular 
distance between whose ends is A| - Aj. 



LOGARITHMS AND MENSURATION. 



EXEfiCISE L 

1. Find correct to a farthing the present value of £10000 
due 8 years hence at 5 per cent, per annum compound interest : 
having given the values of log 2, log 3, log 7, and 

log 67683 = 4-8304796, log 67684 = 4-8304860. 

2 

2. Find log 10?^^^, and calculate to six decimal places the 

' //294 x125 V 
value of ^ (-42^2-; ' 

having given the values of log 2, log 3, log 7, and 

log 90762 = 4-9579041, log 90763 = 4-9579088. 

3. Find a fourth proportional to the fifth power of 11, the 
fourth power of 7, and the fifth power of 6 ; having given the 
values of log 2, log 7, log 11, and 

log 46588 = 4-6682741, log 46589 = 4-6682834. 

4. Calculate by duodecimals the area of a rectangle whose 
sides are 8 ft. 9 in. 10 pts. and 5 ft. 6 in. 7 pts. 

5. The area of a triangle is 6 ac. 2 ro. 8 po., and a perpen- 
dicular from one angle on the base measures 524 links : find the 
length of the base in chains. 

6. A field is in the form of a trapezium ; its parallel sides 
are 10 chains 30 links and 7 chains 70 links in length, and the 
distance between them is 7 chains 50 links : find the acreage. 

7. Find the number of square poles in a roadway 5 yards 
wide roimd a circular pond 120 yards in diameter. ( tt = -=- • ) 

8. The circumference of a circle is one mile, find its area 
in acres. 
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9. The circumference of a circle is 18'8496 inches, find the 
area of an equilateral triangle inscribed in it correct to the 
hundredth part of a square inch. 

10. The sides of a triangular field are 300, 400 and 600 yards ; 
if a belt 50 yards wide is cut off the field what are the sides of 
the interior triangle, and what is the area of the belt? 



EXEBCISE n. 

1. Given the values of log 2, log 3, log 7, log 11, calculate 

log -0021, log (147)2, and log /^§^ .. 

2. Given 3*= 7175*37, find the value of a;; having given the 
value of log 3, and 

logf 71-753 = 1:8558401, log 71*754 = 1-8558461. 

3. Find the amount of £5500 in 15 years at 5 per cent, 
compound interest ; having given the values of log 2, log 3, log 7, 
and log 1 -1434 = -0581982, log 1 -1435 = -0582362. 

4. Find in acres the area of a triangle whose sides are 25, 
20 and 15 chains. 

5. The distance between two towns is 54 miles, and the 
distance between their places on a map is 6| inches ; what area 
of country is represented by a circle on the map of one inch 
radius? 

6. Calculate by duodecimals the cubic content of a rect- 
angular block of marble 7 ft. Sin. 7pts. long, 4ft. 2 in. wide, 
and 3 ft. 4 in. 7 pts. high. 

7. Find the circumference of a circle whose area is equal to 
that of a square the side of which is 320 yards in length. 

8. The sides of a triangle are 39, 42, 45 feet : find the length 
of the perpendicular from the greatest angle on the opposite 
side. 

9. If a room is 40 ft. long by 20 ft. broad and contains 
12800 cub. ft.; what addition will be made to its cubic contents 
by throwing out a semicircular bow at one end? 
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10. An English Imperial gallon is a measure which will hold 
10 lbs. Avoir, of pure water. A cubic foot of pure water weighs 
997*137 oz. Avoir.; the French litre is a cubic decimetre, that is, 
a cube on a side of 3*937 inches : find to two places of decimals 
how many litres there are in a gallon. 



•All A At 



[SB m. 



1. Given log 2, find the value of ^ to three places of decimals 
from the equation 

8«.125«-«=2*-^+3..5*. 

2. Given log 2, log 3, log 7, find in what time a sum of money 
will treble itself at 5 per cent, compound interest. 

3. Given log 3, log 32=1*50516, log 33 =1*51851; find the 
value of 

9 



7 



4*5 X -001 X if9 
325 X (-0005)^' 



4. The perimeters of a circle, a square and an equilateral 

triangle are each of them one foot; find the area of each of these 

/ 22 \ 
figures to the nearest hundredth of a square inch. ( tt = ^ • ) 

5. The sides of a triangular field are respectively 10, 8, 12 
chains: find the acreage of the field, and the perpendicular 
distance of its longest side from the opposite comer. 

6. Find by duodecimals the cubic content of a block of stone 
4 ft. 7 in. long, 4 ft. 2 in. 6 pts. wide, and 2 ft 7 in. 6 pts. high. 

7. Each side of a rhombus is 120 yards, and one of its angles is 
GO'' ; find the area of the rhombus in acres to two decimal places. 

8. How many cubic inches of iron are there in a garden 
roller, which is half an inch thick, with an outer circumference 

of 5i feet, and a width of 3^ feet ? f'jr=Y') 

9. If 30 cubic inches of gunpowder weigh one pound, what 
weight of gunpowder will be required to fill a cylinder of 8 inches 
internal diameter, and with a length of 2^ feeti 

10. A solid metal sphere, 6 inches in diameter, is fonned 
into a tube 10 inches in external diameter and 4 inches in length i 
find the thickness of the tube. 
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EXEBCISE IV. 

1. Given log 21544 = 4-3383263, log 2-1546 = -3333465, find 
£o 5 places of decimals the seventh root of 215-4434. 

2. Find in how many years a sum of money will double itself 
at 8 per cent, per annum compoimd interest, payable half-yearly ; 
given log 2, and log 104 = 2-01703. 

3. Calculate to 6 places of decimals the value of 



(330x|Y 



\/22x70 ' 

having given log 2, log 3, log 7, log 11, and log 17814=4-2607614, 
diff. for 1 = 244. 

4, The circumference of a circular field is 273 yards : if the 
field is worth £67. I2s., find the value of a circular field whose 
circumference is 294 yards. 

6. Find the length of the edge of a cubical block of stone 
containing 46 c. yds. 513 c. in., and the nimiber of square inches 
in its entire surface. 

6. Water is poured into a Cylindrical reservoir 20 feet in 
diameter at the rate of 400 gallons a minute : assuming a gallon 
of water to measure 277*25 cub. in., find the rate at which the 
surface of the water rises in the reservoir. 

7. The sides of a triangle are in the ratio of 13, 14, 15, and 
the perimeter is 280 yards : how many square feet does the tri- 
angle contain ? 

8. Find the weight of a hollow sphere of metal whose inside 

22 
diameter is 18 inches and the thickness 2 inches ; given tt = -=- , 

and the weight of a cubic foot of the metal = 7776 pz. 

9. The length of a trough is 15 feet and its ends are equi- 
lateral triangles : it contains 173200 cubic feet of water 1 required 
the depth. 

10. It is required to cover a piece of ground 80 feet square 
by a pyramidal tent 30 feet in perpendicular height : find the 
cost of the requisite quantity of canvas at 4jf?. per square yard. 

H. AR. E. 9 
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EXEBOISE V. 

1. Given log 2 and log 3, find what would be the logarithm 
of 180 if the base were 12. 

2. Given the mantissae of the logarithms of the following 
numbers: 

2289, 343, 1092, 864, 855677, 

to be -3596458, -5352941, -0382226, -9314579, -9323102; 
find the value of V2289 x 343 x 1092 x 854. 

3. Given log^ h=c, find the logarithm of the square root of a 
when the base is the cube root of o, 

4. Find the area of a triangle whose sides are 222, 350, 352 
yards. 

5. Find the cost of making a moat round a circular island, 
at 2«. 6c^. per square yard; the diameter of the island bemg 

525 feet, and the breadth of the moat 21 ft. 6 in. (ir = -=- A 

6. Find the total surface of a hollow cylinder whose external 
atid internal diameters are 12 and 8 inches respectively, and 

whose height is 1 foot. (^ = y • ) 

7. How many square yards of canvas will be necessary to 
form a conical tent, whose perpendicular height is 10 ft., and 

diameter on the ground 21 ft. ? T tt = -=- . j 

8. Find the cost of a piece of marble in the form of a 
frustum of a cone ; the diameters of the two ends being 11 ft. 8 in. 
and 8 ft. 2 in., and the slant height 18 ft. 5 in., and the value of 

a cubic foot of marble being 12«. ( tt = y . j 

9. A sphere, whose radius is 3^ in., is enclosed in a hollow 
cylinder or the same radius, whose length is equal to its circum- 
ference : how many cubic inches are there in the remaining part 



of the cylinder? ( ir = -y . ) 



10. Two hundred and seventeen cubic inches of glass are 
blown into the form of a hollow sphere which will hold Iff gal- 
lons: find the thickness of the sphere, supposing that a cubic 
foot contains 6^ gallons. 
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EXERCISE VI. 

1. Given log 637 = 2-8041394, log 13 = 1 '1 139434, find log 7 ; 
and given log 12=1-0791812, log 18= 1-2652725, find log 2 and 
log 3. 

2. How many positive integers are there whose logarithms 
to base 12 have 3 for characteristic ] 

3. If the niunber of persons born in any year be ^j*^ of the 
whole population at the commencement of the year, and the 
number of those who die A* of it, find in how many years the 
population will be doubled ; naving given 

log 2 = -301030, log 180=2-255272, log 181 = 2-257679. 

4. Find by duodecimals the contents of a cistern 5 yds. 2 ft. 
3 in. 7pts. long, 4 yds. 5 in. 9pts. broad and 10 ft. 3 pts. deep, 
expressing the answer in cubic yards, feet, inches and fractions of 
an inch. 

5. Find the diameter of a circle, the area of which is equal 
to a square whose side is 25 feet. 

6. Find the weight of water in a hollow sphere whose internal 
diameter is 3 ft. 6 in. : given that a cubic foot of water weighs 
1000 oz. 

7. Find the slant heigbt of a cone, whose volume is Id^ cubic 
feet, and base diameter 3j ft. («• = -=-.) 

8.. Find the volume of a prism on a triangular base; the 
sides of the base being 51, 40, 13 inches and the height 58 inches. 

9. A hollow iron cylinder, of which the internal radius is 
3 in. and the thickness 2 in., is cased with wood an inch thick. 
If the weights of equal volumes of the iron and wood are as 
11 : 2, compare the weights of the iron cylinder and wooden 
case. 

10. A tower 24 ft. square is surmounted by a pointed roof, 
which is 5ft. high; how many tiles, 9 in. by 4 in., will be re- 
quired to cover it, supposing that one-fourth of each tile is over* 
lapped or broken off? 

9—2 
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EXEBOISE VH 

1. Find, without the use of logarithm tables, the value of 

3 log 1728 



V1 + ; 



i log -36 + 1 log 8 

A ' . , , , .,, ^, , ^ 403-09 X -002317x17 

2. F uid by logarithms the value of >. ; 

given log 4-0309 = -6054020, log 2-317 ='3649260, 

log 17 = 1-2304489, log 185-43=2-2681800, 
log 8-5624 =-9325955, diff. = 51. 

3. Solve the equation log 3«- 2=2*404691352, having given 
log 3 = -4771213. 

4. Find the acreage of a triangular field whose sides . are 
1360, 1500, 1540 links. 

5. The diameters of the wheels of a bicycle are 52 and 15 
inches respectively ; determine how many more revolutions the 
small wheel would make than the large wheel in a distance of 

13 miles. 



(•=¥■) 



6. If a cylinder of lead 1 ft. long and 1 inch in diameter 
weighs 4 lbs., find the weight of a lead pipe 30 yards long, whose 
outside and inside diameters are 1^ inches and 1 inch respec- 
tively. 

7. A cube and a sphere being of equal volume, find the ratio 
of the radius of the sphere to the side of the cube. 

8. Find the volume of a right cone, the height of which is 

(22 \ 
ir = -=- .) 

9. The external diameter of an iron roller is 1 ft. 9 in., its 
thickness is 1^ in., and width 5 ft. : find its cost, given that a 
cubic foot of iron weighs 464 lbs., and that iron costs 16«. a cwt. 
Also find how many times the roller would turn round in rolling 

5 acres of land 



• ^=f-) 



10. Three heuiispherical bowls, of equal thickness and of 
the same material, are made to fit one inside another, and the 
interior diameter of the smallest is twice the thickness of each : 
compare their weights. 
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EXERCISE Tm. 

1. Find log 210, 1 1 x log -182, and log ^/l2^^^7^^/^^ . 

o 

given log 2 = -3010300, log 3 =-4771213, log -7 = msOQSO, 

logl-3=-1139434. 

2. Given log 2, solve the equation 

log (•125)*-*= -0270927. 

3. A train starts with velocity '001 ft. per second, and at the 
end of each second its velocity is greater by one-third than at the 
end of the preceding second ; find the rate of the train in milas 
per hour at the end of 25 seconds, given 

log 2, log 3, and log 1328-8=3-1234596, log 1328'9 = 3-1234923. 

4. Find by duodecimals the area of the floor of a room 
46 ft. 1 in. 9 pts. long and 26 ft. 5 in. 8 pts. wide, expressing the 
answer in square feet, inches, and fraction of an inch. 

5. How many sovereigns could be made out of a bar of gold 
33 inches long, 5|- inches broad, and 3^ inches deep, supposing 
the diameter and average thickness of a sovereign to be *84 in. 



and -05 in. respectively ? f ir = -=- . ) 



6. The sides of a triangle are in the ratio of 5, 5, and 6 : if 
its area is 588 sq. yds., find the length of each side. 

7. What is the solid content of a sphere when its surface is 
equal to that of a circle 4 feet in diameter] 

8. A circle, an equilateral triangle, a square and a hexagon 

each have the same perimeter, namely 120 feet; find their areas, 

22 
assuming ir = -w- . 

9. The external diameter of a spherical shell is 1ft. 3 in., 
and it is ascertained by its weight to consist of 862f cub. in. of 

metal : find its thickness 



• ("?■) 



10. Two equal chords, 15 inches in length, are drawn from 
a point in the circumference of a circle, and contain an angle 
equal to two-thirds of a right angle ; find the area of the circle 
to 3 places of decimals. 
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EXEB0I8E DC 

1. Findlog464, log.ooilOO, logioo'OOl, logg^Sl^ 

2. Find log 5, logV, log 13, having given 

log 35 = 1-544068, log 325 = 2-511883, log 245 = 2-389166. 

3. Having given logjo 3 =-4771213, logroll =1-0413927, find 

logio(29-7)-*, logii9, and Iog3l210. 

4. The radius of the inner boundary of a circular ring is 
14 in. ; the area of the ring is 100 sq. in. ; find the radius of the 
outer boundary, 

5. A four-sided field has two sides parallel and the other 
two sides equal to one another ; if the parallel sides are 370 and 
250 links long, and each of the equal sides 100 links long, find 
the acreage. 

6. The diameters of two circular pieces of silver are as 2 to 
3, and their thickness as 9 to 10 : if the smaller piece is worth 
one shilling, find the value of the larger. 

7. The inner and outer diameters of a cylindrical leaden 
pipe are 2^ in. and 2^ in. respectively: if 28ft. of this pipe be 
melted down and cast into spherical bullets of diameter '6 in., 
find how many bullets there will be. 

8. How many yards of canvas, ^ yd. wide, will bo required 
to make a conical tent whose height is 10 ft., and diameter of 



base is 30ft. 4 in.? L^^^^ 



9. Compare the diameters of two candles of the same material, 
one of which is five times as long as the other, if the former 
bums out in 4 hours, and the other in 5, assuming that equal 
weights are burnt in equal times. 

10. The diagonal of the base of a pyramid on a square base 
and the diameter of the base of a cone are each 16 ft. ; their 
altitudes are equal, but the volume of the cone exceeds that of 

the pyramid by 281 cub. ft. : find the altitude of each, f tt = -y . ) 



lOOARITHUS AND MENSURATION. 135 

EXEBCISE X. 

1. Find the characteristics of 

log_L2'7, log.oiSno, logioo(9234x4567). 

2. Having given 

log 12345 = 4'0914911, log 12346=4-0915263, 
log 64439 = 4-8091488, log 64440 = 4-8091 555, 

find the tenth root of -0123456. 

3. A man borrows £500 firom a money-lender; the bill is 
renewed every half-year with an increase of 12 per cent. : what 
time will elapse before it reaches £5000? [log 112=2-049218]. 

4. The surface of a cube contains 33*7 sq. ft. 72 sq. in., find 
its volume. 

5. The opposite sides of a quadrilateral are parallel, and the 
distance between them is 7 chains 50 links ; if the area is 6-75 
acres, and the length of one of the parallel sides is 10 chains 30 
links, find the length of the other. 

6. The perimeter of the quadrant of a circle is 14 ft. 7 in., 
find the radius. («"=-,=- . j 

7. The weights of two spheres are in the ratio of 8 to 17, 
and the weights of a cubic foot of the substance in each of them 
are in the ratio of 289 to 64: compare the radii of the two 
spheres. 

8. A pyramid stands on a triangle the length of whose sides 
are 6ft. 3in., 7fk. 3in., and 9ft., and its volume is 10 cubic yards: 
find its height. 

9. The weight of a cvlindrical leaden pipe of external dia- 
meter 1 in., and lend^h of 1 ft., was found to be half that of a 
solid cylinder of leaa of diameter fin., and length 6 in.: find the 
internal diameter of the pipe. 

10. Given that 30 cub. in. of powder weigh 1 lb., verify the 
following rule for finding approximately the weight of powder 
which will fill a spherical sheU : 

"Multiply the cube of the internal diameter expressed in 
inches by '01745, and the result will give the number of pounds 
required.'* 
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EXERCISE XI. 

1. Having given log 2=*3010300, find the logarithms of 25, 
•03125, and ('025)^ 

2. Given log 2 and log 3, solve to 3 places of decimals the 
equations 2*3^ = 1 = 3* + 12>' - 1. 

3. Find the value of 2i2»3i-M036, having given log 2, log 3, 
log 8-478 = -928293, log 8-479 = -928345. 

4. The external measurements of the sides of a box are 3^ 
2-2, 1-52 feet; find its volume. Find also the cubical space inside 
the box (closed by a lid), the thickness of the wood being one- 
tenth of a foot. 

5. Find the circumference (in miles) of a circle whose area 
is equal to that of a rectangle, the sides of which are 2420 and 
1280 yards. 

6. The radius of a circular arc is 2 ft. 11 in., and its height 
is 7 in. ; find the length of its chord. 

7. The surface of a sphere is 100 sq. in. ; find its volume, 

1 
having given -7-= -56419. 

8. A circular disc of cardboard one foot in diameter is di- 
vided into six equal sectors by six radii ; in each sector thei'e is 
described a circle touching the two bounding radii, and also the 
arc joining their ends at its middle point : if these circles are 
cut out, find the area of the cardboard remaining. 

9. A right-angled triangle, the length of whose sides are 15 
and 20 inches is made to turn round its hypotenuse: find the 
•volume and surface of the double cone so formed. 

10. The diameter of a sphere is 6 feet; how many cubic 
feet of it must be removed tnat the remainder may form the 
largest cube that can be cut from it? 

EXEBGISE XII. 

1. Given log 2, and log 2*+3= 1.222I8I8, find the value of ^. 

2. Find log -024, log (234)* and log 4^15^ x 5li; also find the 
number whose logarithm is 3-1187804; having given log 2, log 3, 
log 13, logl7; log 13-145 = 1-1187606, log 131 -46 = 2-1 187936. 
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3. Apply the series 

logio«-logio(«-l)=| + ^a + ^3 + ^*+-, 

to calculate the value of log 17 ; havmg given ft = '43429448, 
log 2 = -SOIOSOO, log 3 = -4771213, log 7 = -8450980. 

4. If I pav one guinea for a cubical block of marble of which 
the side is 1 foot, how much ought I to pay for another cubical 
block of the same kind of marble, the siae of the second block 
being equal in length to the diagonal of the first? 

5. The sides of a triangle are 13, 14, 15 feet ; find its area^ 
and the lengths of the three perpendiculars from the angles on 
the opposite sides. 

6. The area of a square is 9*8 acres : find in yards the cir- 

(22 \ 
TT = ^ . ) 

7. How long will it take to fill a cylindrical cistern 20 ft. in 
diameter and 30 ft. deep by means of a leaden pipe three-quarters 
of an inch in diameter, the water flowing in at the rate of 10 feet 
a second? 

8. The height of a cone is 10 feet, and its volume is 128*282 
cub. ft. ; find the diameter of its base. 

9. A rule to find the weight of a solid iron ball is : 

" Multiply the cube of the diameter expressed in inches by 9 
and divide by 64; the result will give the weight required in 
pounds" : 

Assuming the truth of the above rule, find the weight in 
ounces of a cubic foot of iron. 

10. A floating light-buoy is in the form of a hemisphere and 
cone of equal base, joined together at their bases; the hemi- 
sphere is 8 ft. in diameter, and the cone is 12 ft. high: find the 
weight of water the buoy would displace if entirely sunk, a cubic 
foot of water weighing 1000 oz. ; also find the weight of paint 
required to paint the buoy, if on every 5 square yards there arc 
laid 2 lbs of paint. [VIO = 3-162.] 
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EXEEOISE Xm. 

1. Given log 1467'7= 4-1666373, log 14678 = 4*1666669, find 
the seventh power of 1*467799. 

2. Given log 2 and log 3, solve the equations 

31 -x-y4y__ 3a:- 3^2235- 1 = 1, 

3. Employ the series 

log,«Oi+l)-logio«=f^-2^^. + 3^,-^,+..., 

to calculate log 43; given log 3, log 7, and /i== '43429448. 

4. A cylindrical pipe 14 ft. long contains 396 cubic feet : find 
its diameter, and the cost of gilding its convex surface at 9M. 

-— ("?•) 

6. The volume of a right-angled cone is 77616 cubic feet; 
find its height, ( tt = 1^ . ) 

6. Three circles, each 1 foot in radius, touch each other 
externally; lind the area of the curvilinear figure included be- 
tween them. 

7. Plan a field from the following notes, and find its area in 
acres, roods, and poles 





Yards 






ToB 






500 




E 120 


420 


30F 


C 160 


120 


160 B 




From A 





8. A ball of iron 4 inches in diameter weighs 9 lbs., and a 
ball of lead 1 inch in diameter weighs -^ lb. : find the weight of 
a ball composed of an iron sphere 8 inches in diameter, coated 
with a layer of lead 7 inches thick. 

9. A person standing due south of a lighthouse observes 
that his shadow, cast by the light at the top, is 24 ft. long. On 
walking 100 yds. due east, he finds his shadow to be 30ft: if the 
person is 6 ft. high, find the height of the light from the ground. 
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10. From a point, whose distance from the surface of a 
sphere is 3 ft. 4 in., a tangent cone is drawn to the sphere : if the 
radius of the sphere is 5 ft., find the area of the convex surface 
of the cone. 



EXERCISE XIV. 

1. Given logj^S and log^oV, find log3A/7 and log^^S to three 
places of decimals. 

2. Given log 1 -3894 = -1428273, log 1 '3895 = -1428586, find the 
eighth root of 13*89492. 

3. On a map the distance between Huddersfield and London 
(which is 189 miles) is represented by a length of 27 inches ; if 
the area of Yorkshire is 3763200 acres, by how many square 
inches will it be represented on the map? 

4. The Great Pyramid of Egypt stands on a square base 
each side of which is 764 feet, and its height is 480 feet : find 
its volume in cubic feet. 

5. If 30 cubic in. of gunpowder weigh 1 lb., find the weight 
of powder in a cylinder 2^ feet long having an internal diameter 
of 8 inches. 

6. Find the number of cubic feet in a rectangular building 
with an open roof, the height of the side walls being 12 ft., and 
of the gables 19 ft., and the area of the floor being 76 sq. yds. 

7. A sphere, whose diameter is 1 ft., is cut out of a cubic 
foot of lead, and the remainder is melted down into the form of 
another sphere : find its diameter. 

8. Two cubical blocks of stone contain together 1791153 
cubic inches, and the side of the less is to that of the greater as 
3 to 4 : find the side of each. 

9. What length of canvas, which is 1 yard wide, will be 
required to make a conical tent 20 feet in perpendicular height, 

(22 \ 
»r= -=- .1 

10. A spherical shell of iron, whose diameter is 1ft., is filled 
with lead ; find the thickness of the iron, when the weights of 
iron and lead are equal ; having given that a cubic inch of iron 
and lead weigh 4*2 and 6*6 oz. respectively. 
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EXERCISE XY. 

1. Given 

' log 2 = -3010300, log 97656 =4-9896989, log 97657 =4-9897034, 
find log 244-14, and the eleventh root of 2 -h -0009765625. 

2. Given 

log4-2 = -6232493, log 01 2= 2*0791813; and log-0441= 2*6444386, 
find the logarithms of 5, 7, 8 and 9. 

3. Water is poured into a tank 24 ft. 9 in. long, 9 ft. 4 in. 
broad, and 7 ft. 6 in. deep at the rate of 12 gallons a second ; find 
the rate (in inches per minute) at which the water rises in the 
tank, ana the time of filling it. [A gallon =277*2 cub. in.] 

4. The volumes of two similar solids are as 14641 to 19008 ; 
if a side of the first solid is 6 ft. 5 in. long, find the length of the 
corresponding side of the second. 

5. Pind the weight of a bombshell, the external and internal 

diameters of which are 10 in. and 8 in. respectively; the weight 

/ 22 \ 
of a cubic foot of iron being 7210 ounces. iir = -=-.] 

6. The length of the arc of a sector of a given circle is 16 ffc., 
and the angle of the sector at the centre of the circle is one- 
sixth of a right angle ; find the area of the sector. Also deter- 
mine the length of the arc subtending the same angle in a 
circle whose radius is four times that of the given circle. 

7. A prism whose height is 2 ft. 3 in. stands on a triangular 
base; if the lengths of the sides be 3ft. 4 in., 3ft. 3 in., and 
2 ft. 1 in., find its volume. 

8. A right cylinder (open at the top) with an internal 
diameter of 24 in. weighs 167*5 lbs. ; when filled with water it 
weighs 2131 lb?. ; find its height. [A cubic foot of water weighs 
1000 oz,] 

9. A ball of lead 4 in. in diameter is covered with gold : find 
the thickness of the gold in order that (1) volumes of gold and 
lead may be equal ; (2) the surface of the gold may be twice that 
of the lead. 

10. Find the weight of water in a tub in the form of a 
frustum of a cone ; the diameters of the two ends being 3 ft. 
and 2 ft 6 in., and the height 4 ft. ; given that a cubic foot of 
water weighs 1000 oz. 
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EXERCISE XVI. 

1. Find the present value of £3000 due 20 years hence, reckon- 
ing compound interest at 6 per cent, per annum; given log 2, 
log 3, log 7, and log 11306=4*0533090, diff. for 1 = 384. 

2. Find jbhe logarithms of -78 and '0039 ; also calculate the 
value of 6 2^66, having given log 2, log 3, log 13, and 

log 84962 =4-9292247, log 84963=4-9292298. 

3. Find the* area of a quadrilateral figure in which the sides 
ai-e 5, 12, 17 and 22 feet respectively, and the angle betweeathe 
first two is a right angle. 

4. Plan a field from the following notes ; and find its area in 
acres: 





Chains 




ToB 


to F12 


40 


to E5 


32 


toDl4 


24 




18 




From A 



to 36 



5. A ball of iron 4 in. in diameter weighs 9 lbs., find the 
weight of a ball of lead 10 in. in diameter : given that the weight 
of 15 cubic inches of lead is equal to the weight of 22 cubic 
inches of iron. 

6^ If gold can be beaten into a foil whose thickness is 
"S^Att iiich, find the greatest area which a sovereign | inch 
diameter and ^ inch thick can be made to cover. 

7» Find the volume of the zone of a sphere, if the radii of 
the bases are 3 ft. and 5ft., and the distance between them is 
1 ft. 6 in. 

. 8. How many cubic inches of iron are there in a. garden- 
roller which is half-an-inch thick, with an outer circumference 

of 5-5 ft., and a width of 3iffc.? 



f=y-) 



9. Two solid globes of iron whose values are proportional to 
their weights cost £2. 12«. Id. and £1. 6a Sd. respectively; if 
the price of gilding the smaller globe is 6^, find the price of 
gilding the larger one. 
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10. A mast is 42 inches in diameter at the bottom, atid 
21 inches at the top, and contains 377'3 cubic feet of wood : find 



its height. ln = -^ . j 



EZEBOISE XVn. 

1. Given log 2, log 3, log 7, find the value of 

, 15-75 „ , 1-4 . , 35-84 
^^S-:672-2^^^5^ + ^^«Y43-- 

2. Find the cube root of 84, having given log 2, log 3, log 7, 
and log 43796=4-6414344, diff. for 1 = 99. 

3. The circumference of a circle is 1 yard, find its area in 
square yards to four places of decimals. 

4. How many spherical bullets, each half-an-inch in dia- 
meter, may be cast from a rectangular block of lead 1 ft. 10 in. 

long, 1 ft. 2 in. broad, and 5 in. deep? f tt = - - . ) 

5. On opposite sides of a base, 120 yards long, two isosceles 
triangles are constructed. The altitude of one triangle is double 
that of the other, and the triangle that has the least altitude is 
right-angled : find the area of the quadrilateral thus formed and 
express the result in acres, roods, &c. 

6. The prices of varnishing two solid globes of iron are 
£1. 17«. 4d. and £2. 7«. 3c?. respectively ; if the heavier globe 
weighs 2187 lbs., find the weight of the lighter. 

7. A bridge is in the form of an arc of a circle ; its span is 
234 feet, and its height 13 feet; find the radius of the circle. 

8. The bottom of a bath is level, the longer sides slope 
equally inwards, and the other two sides are vertical; if its 
length is 120ft., breadth at top 36 ft., depth measured along 
sloping slides 8 ft. 4 in., and depth measured vertically 8 fi, find 
how many gallons of water there are in the bath, reckoning 
6^ gallons to a cubic foot. 

9. An officer proceeding to India in a troop>ship is allowed 
60 cubic ft. of luggage. A lieutenant had two cases and a basket, 
one case being 4 ft. 2^ in. long, 2 ft. 2|in. wide, and 2 ft. 4^ia 
deep, and the other being half those dimensions, and the cylin^ 
drical basket being 3^ ft. high by 2 ft. in diameter. By how 
much did he exceed or fall short of his allowance, actual contents 
being taken for the cylinder, and fractions of a cubic foot being 
omitted in the result? 
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10. A cylindrical tower 24 ft. iu diameter, and 30 ft. high, is 

capped with a hemispherical dome. The top of the dome is cut 

off, and over the orifice formed is built a cylindrical lantern 8 ffc. 

in diameter, and 10 fb. high, closed at the top by a plane surface : 

/ 22 \ 
find the total exterior surface of the building. («• = -=- .. ) 

EXERCISE XVm 

1. Given log 7 = '8450980, log 12546 = 4-0985063, diff. for 
1 = 345, find the product of 

^7, y2401, 4/49, (-343)-*. 
, 2. Given log 2, log 3, log?, log 11, find 
log 27-5 - log 4-48 + 2 log '81 +log 102-9 - log -2673 - 2 log 35. 

3. The sides of the base of a triangular prism ai-e 17, 25, 
and 28 feet, and its height is 20 fb. : find its volume. 

4. The difference between the areas of two squares inscribed 
and circumscribed about a circle is 338 sq. ft. : find the radius of 
the circle. 

5. The area of a lake is 156 acres, and its area on a map is 
3-9 sq. in. : find the scale on which the map is drawn, measiu^ 
in inches per mile. 

6. What is the weight of a cylinder formed of sheet-iron 

Jin. thick, with an outer circumference of 10ft. 7f in., and a 

width of 3 ft. 6 in. ? Given that 240 cub. in. of iron weigh 1000 oz., 

• 22 
ana ir=«-=- . 

7. Determine the number of square yards of material neces- 
sary to make a spherical balloon containing 1000 cubic feet of 
gas. 

8. Find the volume of a frustum of a square pvramid, each 
side of one of its ends beins 6 ft., each side of the other end 4 ft., 

' and the perpendicular height 5 ft. 

9. A solid sphere of metal whose diameter is two feet is 
formed inte a cylindrical tube whose internal diameter is 14 
inches, and length 4 inches : find the thickness of the tube. 

10. A solid, consisting of a rieht cone standing on a hemi- 
sphere, is placed in a right cylinder full of water, and touches 
the bottom. Find the volume of water displaced, having given 
that the radius of the cylinder is 3 ft., and its height 4 ft., the 
radius of the hemisphere 2 ft., and the height of the cone 4 ft. 
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EXEBOISE ZIX. 

. 1. Find the value of VCSOO x '00117 x 42•9-^5^2197, 

given the values of log 2, log 3, log 13, and log 217*47 =2*3373994, 
diff. 200. 

2. Shew without the use of logarithmic tables that 

log V27 +log 8 - log VlOOO ^1 
log 1*2 2' 

3. Find the value of 

'.<^|f-Mog.S+3H.|. 

4. The sides of a rectangle are 308 and 204 inches : how 
many circles 1 inch in diameter must be taken in order that 
their area may be equal to that of the rectangle? 

6. If a sphere of metal 8 j inches in diameter weighs 27 lbs., 
find the weight of a sphere whose diameter is 11§ inches made 
of the same metal. 

6. A microscope has a magnifying power of 400 diameters ; 
if the perimeter and area of an object under the microscope 
appear to be Sin. and 12sq. in. respectively, find its real peri- 
i^eter and area. 

7. The weight of two solid spheres, made of the same 
material, are 1024 and 1458 lbs. respectively: if the radius of 
the first sphere is 2 ft. 8 in., what will it cost to gild the second 



at 1*. 9c?. per sq. ft. ? ^tt =» y . ] 



8. Cleopitra's Needle consists approximately of a frustum 
of a pjrramid surmounted by a smaller pyramid. If the lower 
base was 7^ ft. square, and the upper one 4^ ft. square, the 
height of the frustum 61 ft., and of the upper pyramid 7^ ft., 
filid the cubical contents of the Needle, and its weight; given 
that 1 cubic foot weighs 170 lbs. 

9. A well 6 ft. in diameter and 28 ft. deep is to have a 
lining of bricks, fitting close together without mortar, 9 in. thick : 
find in tons the weight of the bricks, supposing a brick 9 x 4^ x 3 



inches to weigh 5 lbs. f ir =f ~ . ) 
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10. A hollow right prism stands upon a base which is an 
equilateral triangle ; the vertical faces of the prisms are squares, 
each side of which is 1 foot. The prism is filled with water, and 
the largest possible sphere is then submerged in it : find the 
amount of water remaining in the prism, correct to the nearest 
tenth of a cubic inch. 

EZEBOISE XX. 

1. From the equation 106* =a 100, find the value of .t? to four 
places of decimals ; given log 2, log 3, log 7. 

Given log 2, and log 2000-1 =3-3010517 find the difierence for 
1, and the value of log -2000088. 

2. Employ the series 

and log7t-log(n-l)=^ + ^, + 3^ + ^,+ ..., 

to calculate log 37 and log 53, having given 

/i=-43429448; log 3 ='4771213, log 17 = 1-2304489. 

3. The weight of an iron ball, whose diameter is 4 in., is 
9 lbs.; find the weight of an iron shell whose external and 
internal diameter are 8 and 6 inches respectively. 

4. Find the area of each of the faces of a hexagonal pyra- 
mid, each side of the base being 6 ft., and tho perpendicular 
height of the pyramid being 8 ft. 

5. The vertical ends of a hollow trough are parallel equi- 
lateral triangles, the bases of which are horizontal : if the length 
of each side is 1 foot, and the distance between the vertical ends 
is 6 ft., find (1) the number of cubic feet of water the trough will 
contain ; (2) the number of gallons it will contain, given that a 
gallon of water weighs 10 lbs., and a cubic foot of water 62-5 lbs. 

6. A basin is in the form of a segment of a sphere : if the 
diameter of the top is 5 J inches, and the depth 1*6 inches, find 
the number of cubic inches it contains. 

7. Find the number of cubic feet in a hexagonal room, each 
side of which is 20 ft. in length, and the walls 30 ft. high, and 
which is finished above with a roof in the form of a hexagonal 
pyramid 15 ft. high, 

H. AR. E. 10 
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8. Three points A, ByC, on the three edges of a cube which 
meet in are distant 15, 16 and 20 in. respectively from 0. If 
the piece OABG is sawn off and placed with uppermost on a 
horizontal table, find the area ABCy and the height of above 
the table. 

9. A hemispherical bowl, whose internal radius is one foot, 
is filled with water, and kept so that the rim is horizontal. A 
cone whose vertical angle is 90"* is placed with its axis vertical, 
its base at the level of the rim of the bowl, and its apex at the 
centre of the bottom of the bowl : find the amount of water left 
in the bowl after the intrusion of the cone. 

10. A hollow paper cone whose vertical angle is 60°, is held 
with its vertex downwards, and in it there is placed a sphere of 
radius 2 in. ; the portion of the cone remote from the apex is 
then cut away along the line where the paper touches the sphere : 
find the exterior surface of the body thus formed. 



EXAMPLES IN THE USE OF 
LOGAKITHMIC TABLES. 

In the following series of Examples, the required logarithms 
must be taken from a book of Logarithmic Tables. In working 
out the answers Chambers' Mathematical Tables have been used, 
and it will be found that as a rule the results have been given 
correct to the seventh significant figure ; but it should be ob- 
served that the seventh figure is not always to be relied on. 

Up to Exercise XXX. the numerical value of «• has been 
taken equal to 3*1416 in all cases except those in which the 
more accurate value is specially quoted ; in Exercises XXXI. to 
XXXy. the value 3*1415926 has been taken. 
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EXERCISE XXI. 

1. Multiply -20328956 by -0069520075 to 9 places of decimals. 

2. Divide 7*2614837 by 12*93705 to 7 places of decimals. 
a Find the fifth root of -0378642. 

4. Find the cube root of the fifth power of -001174985, 

^ ^. X 762-98 ^ , 

^- ^^7^6298 = 10645^5 '^^^'^- 

6. What principal will amount to £1864 in 7 years at 3 per 
cent, compound interest? 

7. Find the number of square yards in a regular pentagon 
whose perimeter is 20 feet. 

8. Two angles of a triangle are 47''18'39" and 98** 7' and 
the adjacent side is 864 feet : find the greatest side of the tri- 
angle. 

9. Find correct to one-thousandth of an inch the side of a 
square equal in area to a triangle of base 17*32584 inches and 
altitude 66*22658 inches. 

10. A sector of a circle contains an angle of 45**, and the area 
of the sector is 200 square yards; find the radius of the circle. 

EXERCISE XXn. 

1. Multiply 31-210573 by -007244765. 

2. Divide 112-1467 by -07832549. 

3. Find a fourth proportional to 112-1467, -007244765, and 
31-210573. 

4. Find the value of (98'35819)^ 



5 



. Find the quotient when rr^j is divided by (-0043)^ . 

6. Sum the series ^ - f ^ j + (r.) - ... to 25 terms. 

7. The three sides of a triangle are 508, 401, 299 feet ; find 
the greatest angle. 

10—2 
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8, The population of a town each year increases from one 

cause by r^ , and decreases from another cause by ztt: of what it 

is at the beginning of the year. Find at the end of 9 years the 
population of a town which was originally 73250 persons. 

9. A ship sailing due north observes two lighthouses bearing 
respectively N.E. and N.N.E. After sailing 20 miles the light- 
houses are seen to be in a line due East ; find the distance in 
miles between the lighthoiises accurately to four places of 
decimals. 

10. Find in square inches the curved surface of a cone whose 
slant slide is 13'7205 inches and the radius of whose base is 
4*5009 inches. 



EZEROISE XXm. 

, T7. jxi, 1 --01834346304 

1. Fmd the value of ^^^^.^^^ . 

2. Solve the equation '051980:= 7*31508 x 29*60003. 

3. Find the square root of 50*28619 x 24*13481. 

4. Find a mean proportional between (-) and f -^j 
42 X v/( -0016)7 



5. Evaluate 



V^108 



6. Find the amount of JSl in 37 years at 4 J per cent, cora- 
2x>und interest. 

7. One side of a right-angled triangle is 29 feet 8 in., and 
the adjacent acute angle is 27° 33^49" ; find the hypotenuse. 

8. The diagonals of a rectangle are 638*645 feet in length 
and include an angle of 106° 9' 10" ; find the area. 

9. Find the perimeter of a regular decagon whose area is 
1000 square feet. • 

10. Find the volume of a right cone whose slant edge is 
37*2105 feet, and the radius of whose base is 13*07569 feet. 
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EXEECISE XXIV. 

1. Divide 2'8940661 by -12862516. 

•0372156x621943 



2. Find the value of 



•1488624 



3. Solve the equation f — ) ~(i)  



A Q- ^iv / (5-42580)2 

4. Simplify ^^^g^^^3. 

5. Find a mean proportional between the cube of the fifth 
root of '8241856 and the square of the seventh root of '016988. 

6. If a farthing is put out at compound interest for 1000 
years at 5 per cent., how many digits will be required to express 
the amount in pounds? 

7. The sides of a triangle are 848, 900, 988 links ; find the 
area of the triangle in acres. 

8. A sector of a circle whose radius is 100 feet has an angle 
of 125° 15'; find the arc of the sector and its area. 

9. Find the angle subtended by a sphere of radius 186*675 
feet, the observer's eye being placed 3270 feet from the centre of 
the sphere. 

10. It costs £72. 98. 6d, to gild the surface of a conical spire ; 
the radius of the base is 5*7^ feet and the slant side is 24g feet : 
find the cost of gilding a square foot. 



1. Find a mean proportional between '00046 and 15238860. 

2. Evaluate (1'00705)?-t-(23'7259)-*. 

3. Find the harmonic mean between 3*681725 and -501197. 

. T.. ,., ^ . - ^•oiisxVsTiB 

4. Find the square root of -^^ :kf;fSi ' 

5. Find the amount of £680. 10«. in 20 years at 3| i>er cent, 
compound interest payable half-yearly. 
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7 /7\2 /*j\3 

6. How many terms of the series 7 + (r) +(k) +••• niust 
be takeu so as to give a sum as nearly as possible equal to 180? 

7. Find the volume of a sphere whose surface is 25 s(][uare 
inches. 

8. The vertical angle of an isosceles triangle is 50* 18' 54", 
und the area of the triangle is 10 square feet: find the base. 

9. Given a= 175*08, 6=118-14, j5=38«40', find the remain- 
ing parts of the triangle. 

15 

10. Find the radius of a sphere whose volume is :r= of that 

of a right cone whose base is 12*78015 square inches, and whose 
height is 3*140082 inches. (Take tt = 3*1415926.) 

EXERCISE ZXVI. 

1. Find a fourth proportional to 3*50185, -00893721 and 
17*50925. 

2. Divide n/(*1 306875)^'' by \/(14-890005)^. 

2*1265 X •00126x1-00263 



3. Find the value of 



•012834 X -71x2*61814 ' 



4. Find the geometric mean between the fifth root of the 
cube of *8241856 and the square of the seventh root of -016988. 

5. The present value of £1500 due 12 years hence is 
£884. 7s. 6d at compound interest : 'find the rate per cent, 

6. In a right-angled triangle a = 5618*97 and ^ = 61" 40' 35"; 
find the hypotenuse. 

7. In a triangle a=35*2015, 6= 71-0009, A= 15''32'48"; find B. 

8. A man who is walking on a level plain towards a tower 
observes at a certain point that the elevation of the top of the 
tower is 10**; after gomg 50 yards nearer to the tower ne finds 
the elevation is 15*; determine the height of the tower in yards 
to four places of decimals. 

9. Find the radius of the base of a right cone whose height 
is 69*6687 feet, given that the volume of the cone is 53 of the 
volume of a sphere whose radius is 16*005804 feet. 
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10. To detennine the height of the tot> C oi & mountain a 
base 4B of 2700 feet was measured in the norizpntal plane; the 
angle subtended by CB at A was 50* 20' 15", the angle' subtended 
by AC at B was 110" 12' 30", and the angle of elevation of C from 
B was 10* 7' 45". Find the height of the mountain. 

EXEBOISE ZXVIL 

1. Find the seventh root of the cube of 22-4960085. 

2. Determine the geometric mean between ^47*8683 and 
(•880359)*. 

3. Find the sum of six terms of the series 

4. Find the rate per cent, at which £1320 will accumulate 
to £1778. 8*. in 6 years at compound interest payable quarterly; 

5. Find the area of a triangle whose sides are 16*1, 23*45, 
29*53 yards respectivdiy. 

6. Determine the radius of a sphere whose volume is 5 § of 
the volume of a cube whose edge is 43*25 inches.. 

7. The equation ^ - 8^^ + 4r + 1 6 = 0, has & positive integral 
root less than 10, find all the roots correct to 6 places of 
decimals. 

8. Find to six digits the radius of a circle whose area is five- 
elevenths of the area of a square whose side is 7*3215908 inches. 

9. A right circular cOne has its height equal to the diameter 
of its base, and its slant surface is equal to the surface of a 
sphere ; find as a decimal the ratio of the height of. the cone to 
the radius of the sphere. 

10. A cylindrical column stands 50 feet high, and its voliune 
is 709*3142 cubic feet; find (1) the diameter of its base, (2) its 
entire surface. 

EXEBCISE XZVin. 

1. Find a third proportional to '72159 and -0372005 correct 
to 8 places of decimals. 

2. Divide the square root of the cube of 4*808705 by the 
fourth root of the fifth power of *122800598. 
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3. Find the number of feet in the altitude of a parallelogram 
whose base is 7*31509 feet and whose area is 1639*865 square 
inches. 

4. Find the amount of £1420. lOs, in 14 years at 5 per cent, 
compound interest payable quarterly. 

5. Find the area of the base of a prism whose altitude is 
14*12875 inches, and whose volume is 2764*9378 cubic inches. 

6. Determine the radius of a circle circimiscribing a tri- 
angle whose sides are 175, 261, 400 inches. 

7. An obstacle prevents the distance between two towers , 
from being observed, out their distances from a point at which 
the line joining them subtends an angle of 35° 23' 50" are 1358 
yards and 2276 yards : find the distance between them. 

8. Find the height in feet of a cylinder which has a circular 
base whose radius is 89*305 inches, and whose volume is equal to 
9 times the volume of a sphere whose radius is 12 feet. 

9. The curved surface of a cylinder is equal to *39 of the 
surface of a sphere whpse radius is 152*705 inches. If the 
height of the cylinder be 29*42 inches, 'find the radius of the 
base. 

10. The axis of a hollow cone is 2*310616 feet ; find the radius 
of the base so that it shall contain 8*48232 gallons, given that 
1 gallon contains 277*274 cubic inches. 

EZEBOISE ZXIX. 

1. Find the value of 97*9418 x '0063864, and the seventh 

2. Find the sixth power of the seventh root of the geometric 
mean between 14*12875 and *40008009. 

3. Find the present value of £1362. 1*. 8rf. duo in 20 years 
at 3i per cent, compound interest payable half-yearly. 

4. In a triangle a =87*60205 inches, 6=104*9 inches, and 
(7«122'* 15' 48"; find its area in square feet. 

6. A lighthouse was seen to subtend an angle of 6° 20' 24*7" 
to a man in a boat 300 yards from its base : find the height of 
the lighthouse. 
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6. In the triangle which has a =3946, 6=6984, A =34*19'56", 
calculate the difference between the two values of C, 

7. A sphere and a cube have the same volume ; shew that 
the surface of the cube is nearly 1*2407 times that of the sphere. 

8. An observer standing on a horizontal plane observes the 
angle of elevation of the top of a mountain to be 63*25' 18"; after 
walking 1 mile towards the mountain on an ascent of 30*, he 
finds the elevation to be 74* 25'. Find the height of the moun- 
tain above the horizontal plane. 

9. A cylindrical column stands 50 feet high, and the dia* 
meter of its base is 4'26 feet Find 

(1) the entire sur£eu^ in square yards, 

(2) the solid content in cubic yards. 

10. Find to 4 places of decimals the number of feet in the 

5 
radius of a sphere whose voliune is :r= of that of a pyramid of 

height 153*215 inches and base 34*51809 sq. feet. 
[KB. in Examples 9 and 10 take 7r= 3-1415926.] 

EXEEOISE ZXX. 

1. Find a third proportional to the cube roots of 5*141587 
and -007211583. 

o x" ^*i, 1 .(7*014537)3-1 

2. Fmd the value of ;^^^^^3^;3^^ . 

3. Find the present value of an annuity of £300. 7«. 6<f. to 
continue for 25 years at 4| per cent, compomid interest. 

4. The three sides of a triangle are 508, 401, 299 feet; find 
the greatest angle to tenths of a second. 

5. At a certain point on the ground the an^le of elevation 
of the top of a tower is 50* 15', and that of the sill of a window 
is 20* : if the sill is 20 feet from the ground, shew that the 
height of the tower is nearly 22 yards. 

6. The area of a parallelogram is 19*32 square feet, and two 
adjacent sides contain an angle of 37* 15' 45'' ; if one of the sides 
is 32*7025 inches, find the other side. 
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7. A and B are two stations one mile apart, A being due 
north of B, . At the same instant a balloon is seen from A to 
bear 60" 15' W. of S., and is seen from B to bear 54** 30' W. of 
N. : also the elevation of the balloon as seen from A at the same 
time was 33^ 25' 25". Find the perpendicular height of the 
balloon above the horizontal plane through A and B. 

8. Two straight roads intersect at an angle of ZO* ; from the 
point of junction two pedestrians A and B start at the same 
time, A walking along one of the roads at the rate of 5 miles an 
hoiu*, B walking imiformly along the other road. At the end of 
3 hours A and B are 9 miles apart : shew that there are two 
rates at which B may walk to fulfil the condition, and determine 
the slower rate of the two, correct to 4 places of decimals. 

9. How many cubic feet are contained in a ditch in the 
form of a frustimi of a wedge 119*75 yards long, 603565 feet 
deep, .10 yards broad at the top, and 4 yards at the bottom? 

10. Standing on the paddle-box of a vessel, steaming 14 miles 
an hour, 1 see an object in a line with the bow ; half an hour 
afterwanls I see it in a line with the funnel. Find the distance 
of the object from each point of observation, given that the 
spot on which I stand is 90 feet from the funnel and 150 feet 
from the bow, and that the funnel and bow are 190 feet apart. 



[In Exercises XXXI. to XXXV. the value of ir has always been taken 

equal to 3-1416926.] 

EZEItOISE XXZI. 

1. Find the product of 2-371345, 3^845687, 493-4323, and the 
quotient of 84336 divided by 41731-94. 

2. Find a mean proportional between 

v/35^25 and '^266-381. 

3. Find the present value of £5000 due 12 years hence at 
4^ per cent, compound interest payable half-yearly* 

4. How many terms of the series 

must be taken so as to be as nearly as possible equal to 500? 
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5. The hypotenuse of a right-angled triangle is 573-1267 in. 
and one side is 234*9834 inches, find the other side, and the area 
of the triangle. 

6. In a triangle a =40, 5=51, c===43, find Ay and the area. 

7. Find the height of a right circular cylinder the radius of 
whose base is 26*85 inches and whose volume is 127 cubic feet. 

8. ^^ is a horizontal line whose length is 400 yards ; from 
a point in the line between A and B a baUoon ascends vertically, 
and after a certain time its altitude is taken simultaneously from 
^ and 5 ; at ^ it is observed to be 64° 15' and at B 48** 20'; find 
the height of the balloon when the observations are taken. 

9. Find the area of a regular decagon circmnscribed to a 
circle whose radius is 53*8479 inches* 

10. Find the cost of canvas for a conical tent whose base is a 
circle of radius 5*83 feet and whose vertical height is 16*97 feet, at 
Is, 2d, a square yard. 



EXERCISE XXXn. 

1. Find a third proportional to 

V^673-21 and v^379-475. 

2. If the number of persons bom in any year be ^^ of the 
whole population at the beginning of the year, and the number of 
those who die J^* of it, find in how many years the population 
will be doubled. 

3. Find the quotient when the 5*"* power of 24*1 3781 is 
divided by the continued product of 3*78, 42*356, v^328*7. 

4 Find correct to a farthing, the present value of £10000 
due 8 years hence at 5 per cent, per annum. 

5. Determine the edge of a cube whose volume is 7§ of the 
Volume of a sphere whose radius is 18*316 inches. 

6. The area of a parallelogram is 27*356 sq. feet and two 
adjacent sides contain an angle 42° 15' 7"; if one of the sides is 
49*568 inches, find the other side. 

7. A man who is walking on a level plain towards a tower 
observes at a certain point that the elevation of the top of the 
tower is 10°, and after going 50 yards nearer to the tower, that 
the elevation is 15°. Find the height of the tower in yards to four 
places of decimals. 
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8. Calculate approximately the area and circumference of a 
circle inscribed in a square whose side is 359*5678 feet. 

9. Find the volume of a prism on a triangular base the sides 
of which are 47*3, 38*9, 2*7 inches respectively, the height being 
55*8 inches. 

10. If V is the volimie of a sphere and A the ai*ea of its 
surface, prove that 

3log^ = 21og6+log7r4-2log F. 

Calculate the value of J, if F= 796*325 cubic inches. 



EXERCISE zxxm; 

1. Evaluate (1) 52*4574 x 3*78472 ; 

(2) (5*7432)i'2*». 

2. Find to six places of decimals the value of 

87*327 X 784*55 x -020868 
•61659x58*844 

3. How many terms of the series 

, *04, -08, -16, *32, -64, ... 
will amoimt to 41943 '\ 

4. A person borrowed £11000 for two months at 5 per cent, 
per annum. At the end of the time he was imable to pay the 
interest ; it was, therefore, added to the principal and the debt 
was allowed to run for another two months. This was continually 
repeated, till at the end of 2 years the debt and interest were 
paid ; how much did this amount to ? 

5. Looking due South from the top of a cliff which is 
37*7 yards high, an observer sees two objects whose angles of 
depression are 27** 18' 35" and 43" 12' 14" respectively; find the 
distance between them. 

6. A ship sailing due East is observed at 10 o'clock to be in 
a direction 15" 37' East of South ; at 12.15 the ship is observed to 
be 57" 12' East of South ; if the ship sails 10 miles an hour, find 
the distance of the observer from each position of the ship. 

7. Compute to the nearest square inch the area of a circle in 
which a chord 4 ft. in length subtends at the centre an angle 
28" 36'. 

8. The diagonal of a cube is 58'9342 inches ; find the radius 
of a sphere whose surface is equal to that of the cube. 
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9. In a triangle a= 13-72, 6=:15'68, c= 10*36, find its area, 
and the radii of the circum-circle and in-circle, to 4 places of 
decimals. 

10. In the triangle of example 9, find the radii of the escribed 
circles, and verify the formula 



EXEB0I8E ZZXIV. 

1. Find a mean proportional to 

9 3 

(15'37859)^ and (24-25683)i*. 

2. Find to seven places of decimals the value of .v which 
satisfies the equation 

a:4-2 

—s== 337-231. 
^-2 

3. How long must a ladder be so that if it is placed against 
a vertical wall making an angle of 65° 17' with the groimd its foot 
may be 10-7 feet from the wall ? 

4. From two consecutive milestones on a straight road 
observations are taken of the altitude of a hill towards which 
the observer is walking. Given that the angles of elevation are 
18° 15' 12" and 65° 42', find the height of the hill. 

5. Given a=5 inches, 6=7 inches, ^=31° 16', find the area 
of the larger of the two triangles which satisfy these data. 

6. Find the volume of a right circular cone the height of 
which is 14-877 feet, and the circumference of whose base is 
13-6 feet. 

7. Find the cost of boarding over a circular piece of water 
whose radius is 64'3678 feet at Sd. a square foot, allowing for a 
circular basin in the middle with a radius 3-89243 feet. 

8. A rectangular cistern has the following dimensions : height 
12-56 ft., length 22-94 ft., breadth 14-754 ft.; find the price of 
ground, at 4«. 2c?. a sq. yard, on which to erect a cylindrical cistern 
of the same volume and height. 

9. Given that a cubic foot of water weighs 1000 ounces, find 
what weight of water will be contained in a trough 11*431 feet 
long whose ends are isosceles triangles having a vertical angle 
73° 23' 15" and equal sides 2*315 feet long. 
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10. How many cubic feet of air are contained in a tent in the 
form of a circular cylinder Aurmounted by a cone, the radius of 
the base being 117*8. inches, the vertical sides 124*3 inches, and 
the extreme height to the vertex of the cone 217*9 inches ? 

EZEBOISE ZXZV. 

1. Find a fourth proportional to 

^32*7812, ^857-814, ^7836*43. 

2. Evaluate 

^(375*842)3 
987-36 X 31*8973' 

3. Find to four places of decimals the value of the product of 

(47*321)i'3o and (3*8956)i-2*. 

4. Find to two places of decimals the area in square inches 
of a i*6|;ular figure of 17 sides circumscribed about a circle whose 
radius is 5*738 inches. 

5. Find the radius of the base of a circular cylinder whose 
height is the same as that of a cone of equal volume on a circular 
base whose area is 25 square feet. 

6. Find the volume of a right circular cone whose height is 
57*3568 feet and whose vertical angle subtended by a diameter of 
the base is 54** 16' 20". 

7. If there are 277*274 cubic inches in a gallon of water, bow 
xnany pints will be contained in a glass in the form of a frustum 
of a cone, the height being 4 inches, and the diameters at the top 
and bottom being 3^ and 2^ inches respectively? 

8. A battery is 6000 yards from a fort, and each of two iron- 
clads of a blockading squadron is 4800 yards from the fort. It is 
foimd that when a gun in the battery is sighted on the fort it has 
to be turned through an angle of 40" 17' 50" in order to point 
towards the nearest ironclad, and that the two ironclads are then 
in the same straight line : find their distances &om the battery. 

-9. Find the volume of a boiler whose shape is that of a 
cylinder 5*732 feet long, with hemispherical ends, 3*1576 feet in 
diameter. Find also the cost of painting the boiler at Zd, a square 
foot. 

10. From a sphere of copper of radius 4**769 inches, 5*921 7 lbs. 
of wire *178 inches in diameter are made; and from the remain- 
ing copper a solid cylinder 99*7824 inches long is constructed. 
Find how manv times the wire can be wound round the cylinder, 
having given that one cubic foot of copper weighs 555 lbs. 



ANSWERS. 







I. 


Page 1. 






1. 


9959999. 2. 


96829, rem. 182; 


£17. 


Os. Oid. 


3. 


1/ylbs. 4. 


19644 feet. 


5. 


^^. 1? 
16' •'4* 


e. 


£8. lU ll|d. 7. 


16. 

n. 


Page 2. 


8. 


73 
^144- 


1. 


£9. 28, 2id, 




2. 2223. 


• 




3. 


(l)10]l. (2)13|. 




4. 13 tons 19 owt. 2 lbs. 


6. 


11 
12- 




6. i^. 


• 





7. In descending order, io * i6 * 8 * 7 ' 70 ' 16 ' 

8. 5^-s brs. = 5 hrs. 7 min. 12 see. 



m. Pages 2, 3. 
1. 39 lbs. * 2. X1083. Off. lOd.; 17 miles 7 fur. 23 poles 1 yd. 7 in. 

3. (1)48346. (2)600. 4. £2. 10«. 4cf. 6. 1^. 

6. ^. 7. 4;- 8. 1240 grtiins; 2722} lbs. 



leO ANSWERS, 

# 

rV. Page 3. 
1. 2«. l^d, 2, 6 wks. 4 days 9 hrs. 22 min. 

^' ^"42 ' ^189' *• 144- 

5. 27 . 3»; 2« . 3»; 3* . 52 . 72; g. c. m. 3* or 27. 

4 1 

6. =. ^* ^Z' ®* 15 rupees. 

V. Page 4. 

1. 34-62146; 723-6. 2. 13. 

3. 7899 miles 1 fur. 25 po. 1 yd. 6 in. 

4. (i) 1. (2) £283. 16«. 7H 0. M14806; 168-1. 

6. 2. 7. 3d.; ^. 8. £91. 

VI. Pages 4, 5. 

1. £6. 2. £10. 3. -0625; -000888; -063388. 

1 27 

4. l^; ~. 5. oOO; -326. 6. 1. 

7. 1 qr. 15 lbs. 5 oz. 8. 9 weeks. 

Vn. Page 5. 

1. -003012; •000075. 2. (1) |. (2) £1. 

o 

3. (1) 1-887. (2) -101. 4. I65. lljd. 

5. -980078125. 6. 32. 

7. 984-12 sq. yds. 8. £127195. 16*. Sd, 

Vm, Page 6. 

1. £83. 15«. 6id, ; 21 miles 4 fur. 10 po. 5 yds. 2 ft. 4 yi. 

2. 56; 63966. 8. -0001596; -0061472. 

4. (1) 12^. (2) ~. 5. -0626. 

6. £1. . 7. -70452, 8. 11 persons.. 
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IX. Pages 6, 7. 

1. £75. IBs, 6d. 2. ^ ; 4. 

ox 

3. (1) -0013014. (2) 7118580. 4. £103. 7«. i^d. 

25 
^' ^^^* 266* *• ^^*®'®s ^ roods 31 poles* 

7. (i) 64310. (2) 30. 8. 34 miles. 

X. Page 7. 



1. 


2<> 

27- ^• 


•430625. 3. £1254. 2«. 6(£. 


4. 


5; 15-8. 5. 


35164-8 grains j 15-5 gallons. 6. - . 


7. 


£58. Be. Oid. 


8. 14400 (=19800 -5400). 
XI. Page 8. 


1. 


762, rem. 2991. 


11 8 
2. j3 ; 27 • 8. -02375 ; -4. 


4. 


(Dig. (2)li 


. 5. £2642. 0«. Oi<i. 6. 8-304 pence. 


7. 


£256. lit. M. 


8. 3 shillings. 
yUL Pages 8, 9. 


1. 


•0001596; -0051472. a. 16 ^^^^g. 3. 1^ 


4. 


£1209. 8». 7i(i. 


5. 3. 6. £7. 6«. 3f?. 


7. 


6 

n- 


8. £37. 2«. U. 
XIII. Page 9. 


1. 
2. 


35 days 8 hrs. 48 
£441. 17». 9d. 


min. 29 sec. 

3. 289 men. 


4. 


1.43648; |. 


6. 3 cwi. 3 qrs. 1 lb. 8 oz. 


6. 


2^^ 7 - 
189' ^* ' 


£37. 2*. 8. 631 portions ; rem* -033 inches* 




H. AB. E. 


11 



162 



ANSWERS. 



XrV. Page 10. 



1. £4836. 5s, 5d. 



2 4I 



3. £2272. 19*. Qd. 



4. £8. 9«. M.; £10. 8«. id, 

5. 9 acres 29 poles 22$ yds. 1 ft. 14 in., 

or 9 acres 29 poles 22 yds. 7 ft. 122 in. 



6. 7g or 7-875. 



7. 33 . 7 . 11 . 13 . 37 ; 1485. 8. £11. 3«. Sd. 



XV. Pages 10, 11. 



1. 


23-0842875. 


2. £6. Ss, 4td, 


3. 


£3. 5s. Id 


4. 


£244. is, Sid, 


^' ^3700- 


G. 


78*012 lbs 


7. 


£183. 


14«. l^d. 


8. 4min. 48sec. 
XVI. Page 11. 






1. 


4- 




2. 59-049;^. 


3. 


£22. Us, ; 


4. 


£32. 




6. £220. 3«. 3|(7. 


6. 






7. 3».5M1; 210. 32. 11; o. c. M. 3^ . 11 or 99. 

8. £25. 2s, Sid, 



1. 6*4825. 

4. £8718. 15s. 
7. 20 tons. 



XVn. Page 12. 

2. £840. 138. 1^, 3. 1 



li' 



6. £5. I65. dd, 
8. Os, Bd, 



C. -396875; 9s. IJd. 



1. 4. 



XVm. Pages 12, 13. 
2. 4^ miles. 3. 3795 minuteSi 



4. £5427. 18s. 6. £37. Os. l^cf . 

7. 34 acres 36 poles. 



6. 182; £100. 3s« 4(24 
8. 15i^7lbs. - 
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. Page 13. 



1. 6930;-. 2. 700310; 1-2375. 3. £344. 15«. -ij*?. 

4. £176624. 19«. 5. | = -285714. 6. 17*. M, 

7. 7s. IQ^d. 8. £588. 

!. Page 14. 



5 
1. £1. 8«. 6(£. 2. 3-. 3. 123-904 kilometres. 

y 

4. £142. ISs. 2id. 6. £881. 4«. ^d, 

6. 4 miles 3 fur. 33 po. 4 yds. 2 ft. 2 in. 

7. 5 days. 8. 4666§ tons. 

XXI. Page 15. 

1. 37 acres 2 r. 31 p. 2 J yds. 3 ft. 30 in., 

or 37 acres 2 r. 31 p. 3 yds. 138 in. 

2. £192. 3. £36. 17«. OJd. 4. 13J + { = 14. 

6. £21. 6- q|>. 7. £304. 

loo 

8. 1714 portions ; rem. -002 inches. 

XXII. Page 16. 

1. 424-96 - -0664 = 424-8936. 

2. 3 tons 5 c\)rt. 2 qrs. 14 lbs.; -900625. 

3 

3. £7. 14«. 4. 660 men. 6. 3 = . 

6. £315. is. 7. = . 8. 240. 

XXni. Pages 16, 17. 

1. £72. 6«. Hid. 2. 00-28649* 3. £34. 10s. l^d. 

4. 13 horses. 6. 125 acres 1 r. 25 p. 6J y. 7 f. : 

or 125 acres 1 r. 26 p. 7 y. 4 f. 108 in. 
6. '00152687890625. 7. £2. 5<« 2^(2. 8. 5s. lid. 

11—2 
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XXIV. Page 17. 

1. 2448; 68. 2. 1. 3. £31. 7s. lOd. 

4. 24 days. 6. 1-5119047^. 6. £209. 13«. S\^d. 

7. 1. 8. lOU francs. 

XXV. Page 18. 

1. 1-0504857; 9-8. 2. 5 hours. 

3. £2. IBs. 4d. ; £5. 2«. lid. 4. ^^^ . 5. £345. 

« 47 

6. £18. 15fi. 2J<?. 7. 15. 8. -^^. 

XXVI. Pages 18, 19. 

1 ? 2. 52 hours 16 min. 48 sec. 

4 

8. £3. 12*. lid. 4. £3. 3«. 4(i. 

5. £140. 12«. lOd. 6. 1 cwt. 2 qrs. 8 lbs. 12 oz.; 2-88. 

7. £360. 8. 21 men. 

XXVn. Page 19. 

1. £1832. 16s. 5id. 2. £49. As. ^d. 

3. 108itons. 4. 16*684375 years. 

5. 5J|; ^. 6. 22idays. 7. Us. 9d. 

8. 154f feet; 63 and 64 steps. 

XXVIII. Page 20. 
1. 1 cwt. 3 qrs. 26 lbs. 4 oz. ; -1696428671. 2. 50-67. 



3. 


£710. Us. Id. 


4. 2. 5. 


91^ per cent. 


6. 


£167. 105. 


7. ~. 8. 

XXIX. Pages 20, 21. 


^/■r P^' CG^^* 


1. 


2990; -040794. 


^' 60- 





3. 13 tons 16 cwt. 1 qr. 5 lbs. 4. £11. U. 10^d. 
5. £1275; £1575; £2250. 6. •12678125. 



1 ,6/-il -l^ 

^' 3* i3V~ is^isy* 
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Page 21. 



1. £21. 7s. Bid. 2. £484. 28, 9d, 

3. 2 tons 4 cwt. 1 qr. ; -22125. 4. 8 days. 

6. £15; £20; £22. 10s.; £24. 6. 1. 

7. 15 per cent. 8. 24. 

XXXI. Page 22. 

1. 11 lbs. 7 oz. 16 dwt. 2. 5s. 51^. 

6. £140. 18«. 9d.\ £235. 4s. 8ld.\ £86, 19s. O^d, 

7. £238. 8. 6048 carlini. 



XXXn. Page 23. 
1. -015015; 77. 2. 37*19; 2-8§ or 2-. 

3. ■*:. 4. 18 days. 6. £1. 10s. 3rf. 

o 

6. £86. Us. 1J(/. 7. 4^. 8. £2330. 

XXXin. Page 23. 

1. 64960; 72. 

2. 203 acres 2 r. 13 p. 10 J y. 1 f ., 

or 203 acres 2r. 13 p. 10 y. 7 f. 108 in. 

3. -06561; l4 or 1-416. 4. -3125. 

1^ 

4. £8. 18s. lid. 6. 6| minutes. 

7. 276 times; rem. -003. 8. £2759. 7s. S^d, 



Page 24. 

1. 54 horses. 2. -024; -23. 3. 5s. 

4. £7. 14s. lOJcZ. 6. 1-001 ; -3162. 
6. 1801-3333 ; rem. -0000005. 7. 4| per cent. 

8. A, £595. 15s. OJc?.; J3, £487. 8s. 8Jrf.; C, £379. 2s. S^d, 
[The shares are in proportion to the numbers 11, 9, 7.] 
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XXXV. Pages 24, 25. 
1. 132^-4-4721. 2, £1917. 3. 174-3170. 

4. £14. 4s. 4k?. 6. ,v.. 6. £330.48.6(2. 

10 

7. £7173. 6*. 8rf.; £8070; £8608; £8906. 138. 4<f. 

8. 8i minutes. 



Page 25. 

12' 



1. T.J. 2. £1429. 48. 8J(7. 3. £2338.38.44. 



4. 980 feet. 6. (1) 10 ~ . (2) 52004. 6. 96 yards. 

7. £6. 19*. [ = 148. 9d. + £6. 38. + 18. M.] 8. 5^ days. 



XXXVII Page 20. 

1. 198. 6id. 2. 1001. 3. £2342. 16*. OJrf. 

4. 752^ sq. ft. 6. 1|| per cent. C. 18 strokes. 

7. -01; -1263. 8. 1000 sq. metres. 



;. Pages 2G, 27. 

2 5 

1. 2 J, 2. £2. 48. 2(f. 3. r7: = *3125. 

o lo 

4. 132 cwt. 0* 15 per cent. 6. 1-414213. 

7. H miles. 8. -003801 sq. miles. 



XXXIX. Page 27. 

1. *225 ; 1 ton 5 cwt. 2 qrs. 24 lbs. 2. 4320 tiles ; £9. 188. 

3 
3. 95 lbs. 4. Ix^. 6. £3.158. 6. 198. 2-86<;. 

7. yi, £22. 108.; B, £37. 108.; C, £45. 

8. 220 gallons, without sensible error^ 
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XL. Page 28. 
1. -05; -607; -OOOOie; •66752§. 2. 12 weeks. 

3. 68 cwt. 4. 7 L or 70 : 9. 5. £1. 11«. lid, 

6. A man, £1 ; a woman, 15«. ; a boy, 10s. ; a girl, 9«. 

5 

7. 1135 r^ yards. 8. 4 men do as much as 5 boys. 

XLL Page 29. 

1. (1) 503-08. (2) 49 ^. . 2. £342787. lOa. 

Jo 

3. £2560. 14<. S^d, 4. £558. 18s. 9<f. 

6. '055. 6. 4^ days. 

7. 1348^^ = 1468 -109py 8. £1. 8«. 8{J. 

XLII. Page 30. 

1. 5 (:= 2-34243 + 2-65756). 2. 8840. 

3. £79. 5fi. 5Jdf. 4. -28125. 6. 1. 

6. The rate of the bicyclist is to the rate of the train as 9 to 20. 

7. £29. 5«. 8. About 10^ minutes past 7 p.m. 

XLIIL Pages 30, 31. 

1. i|?=-7344... 2. 3^. 3. 13s. 2d. 

177 11 

4. £76. U 6d. 5. £71. Is. 5J<?. 6. £1346. 19s. lOid. 
7. A, £42; B, £56; C, £48. 8. 12 oz. 

XIiIV. Page 31. 

1. 1. 2. 180 men. 3. £162. 

4. £160. lis. Hd, 0. '0275. 6. £653. 5s. 

7. 3-162 ; 264 ^10 shillings, or £41. 14s. 9d. nearly. 

8. Speed of bicyclist is to that of man on horseback as 8 to 9. 

XLV. Page 32. 

1. 3^; 5§; g-g- 3- £4. 5s. 3Jd.; 18 -239683. 

3. 3^ years. 4. 2 ft. 2 in. 6. ^ . 

o 

6. £937. 13s. 2rr. 7. 161... 8. 123-2 grains. 



1Q8 ANSWERS. 

XL VI. Pages 32, 33. 

1. £559. 12«. 3i<2. 2. £816. 12«. 6(2. 3. -007954. 

4. 162 yds. 1 ft. 4 in. 6. 4| days. 6. 6^ per cent. 
7. £12. 8. 48 miles. 

ZLVn. Page 33. 

1. i= -142867. 2. 3-093684326. 8. £9666. 8«. 5(f. 4. Vf inch. 

5. 960 men. 6. £427. 13«. 6i<7. 7. £96. 6<. 8. 44-4 lbs. 

iLVm. Page 34. 

1. 18. 2. '401 ; 2-49. 3. £78. 15*. 

4. £62. lOf. 0. 1 J years. 6. -||^^^*=^^f ^nutes. 

7. £18. 6<. Sid, 8. 176786f tons. 

XLIX. Pages 34, 35. > 

25 2 

1. 6804; jjg^. ^'225' '' '^i ^"^' 

4. 4 per cent. 6. 1974; 1512. 6. 81 men. 

7. In 120 days, i.e. at 2 p.m. on April 24; 1.44 p.m. and 2.14 p.ii. 

8. 2} years. 

L. Page 35. 

1. -058704. 2. 2-267857145. 3. £2350. 

4. £37. 19«. 4}^. 6. 10^ inches. 6. £900; £1120; £750. 

7. 61256260 tons. 8. £31350 increase. 

LI. Page 36. 

1. 206-25 yards. 2. £1731. 7«. 7d. 

3. A, £35. 15#.; B, £41. 0«. lOd.; C, £59. 12«. 7rf. 

4. 50 per cent. 6. 0. 6. 128 rooms. 7. 5 per cent. 

8. 2«.3.5.11.13«; 25.3».7»; 2«.3*.13. Quotients 2*.3».7«; 
2 . 3 . 6 . 11 . 132; 5 . 7M1 . 13. [l.c.m. 2« . 3* . 5 . 7« . 11 . 13«.] 

' LIL Page 37. 

1. £22. 2. £446. 10s. 3. £9. Ss. 3<l. 

4. -2; -116. 5. £383. 6. 1-52098 pints. 

7. Brussels to Kidderminster as 9 to 8. 8. £7500; £3760. 
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160 



1. 1. 

4. 8*4 hours, 
7. 3} per cent. 



1. -73626 ; 6«. lOd. 
4. 9-928^59356. 
7. 78. 6d, 



1. £271. 8«. 7c?. 

4. 4 inches. 
7. 996{ oz. 



LIIL Pages 37, 38. 
2. 142^ lbs. 
0. £10938. 19s. 2cZ. 
8. 12ff. 6d. 

LIV. Pages 38, 39. 
2. £467. 11«. 6Jd. 

5. 9I7. 

8. 30 days. 

LV. Page 39. 
2. 1320 yards. 



3. 57-13; 80622... 
6. £1. 135. OJd. 



3. £1. 3«. Hid 
6 1^^ 



^- ^i^ «• 



6. £2212. 6. *71828. 

8. One' part of water to eight parts of gin. 



LVI. Page 40. 
1. -0058892. 2. £2771. 12«. Qd, 3. 1029*2034 drams. 

0. 62^ per cent. [D's marks 3125.] 



4. 6|. 



6. £12. 12*. gain. , 7. 24768 tiles. 
8. ^ years. [Bate of interest is 4 per cent.] 

LVn. Pages 40, 41. 

1. £2418. 17«. 3i(Z. 2. 7s. Id. 3. 18 men. 

4 

4. g year. 5. 1458 yards. 6. £1. 2«. M. 

7. £50360. 12*. Od. 8. £119i. 



LVin. Pages 41, 42. 
1. £99. 3«, 4d. 2. -9776oi. 3. £204. 

4. 121696. 5. 0. r = ^-^1- «• 113 ^=113-0016 grains. 



7. 20 per cent, 



8. Sixty; in the sixth decimal place. 



170 



1. 66120. 
233 



ANSWERS. 

LIZ. Page 42. 
2. £903. 15«. 3. .5-4198 oz. 



5. 



14 



242* 



6. £120. 



7. £44. Os, lOd. 



4. 6^ gallons. 
8. 2*23608 lbs. 



LX. Pages 42, 43. 



1. £1. 5s. 
3. 7|^ months. 
6. £16600. 



2. ^,20 per cent.; B, 15^ per cent. 

4. £3 loss. 5. £6. 17«. 9 jrf. 

7. £666. 13f . id. 8. 28f miles. 



LXI. Pages 43, 44. 

1. -04625; £2. Is. 5hd. 

4. £40. 12«.8irf. 5. 322| yards. 6. £450. 7. j\ sq. 

8. As 165 to 147. The rates are 4 ^ and 4 ^- per cent. 



2. £4.7«.6rf. s. 92^ 

15 



LXII. Pages 44, 45. 




1. £190. 18». lid. 



121 



2. 320 eggs. 3. j^ ; 209i J^- 



4. £41. 13«. 4(f. 5. 107-77164749359; 1-6875. 

6. 3 lbs. 7oz. 15 dwt. [875 Troy dwt. = 48 Av. oz.] 

7. 2 tons 1 cwt. 2 qrs. 2 lbs. 8. 3000 nuts ; 5t. lOd. 



LXm. Page 45. 



25 



1- 777- t £3. 6«. 4 Jrf.; -298828125. 3. 8 per cent. 
144 

4. 14479674 gallons. 6. -264575...; 2750 yards. 

6. No alteration ; the income is £96 in each case. 

7. £275. 8. £1200a 



1. 

2. 
4. 

7. 



LXIY. Page 46. 

. . 15 1^^ 
•0000029; 80000000; 4-05536; 5-07962; j^; |^. 



£702. 13«. 4J. 

3H days. 6. 12 feet. 

A, £930; B, £46. 10s.; C, £581. 5«. 



3. -18984375; 15tf. 2^^. 
6. £40. 
8. £90. 
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LXV. Page 47. 

1. 3016. 2. £588.12*. 3. (1) 66. (2) 18. 

4. 2yds. 1ft. 2| in.; •009621484375. 6. £774. 

6. 223-358 gallons; 20-057 oz. 7. 34^ miles. 8. £75. 

LXVI. Page 48. 

1. 6f per cent. 2. 233 sq. ft. 46 sq. in. 3. 2| years. 

4. 8 per eent.; cost price £156. 5«. 6. 141*2. 

6. 8000000 gallons. 7. Length 24 ft. ; breadth 18 ft. ; height 12 ft. 

8. £2015. 

LXVII. Page 49. 

2 cub. ft. 2. 3 per cent. [The time is 6| yrs.] 

5. 3*. Qd, 4. 10*. 11|^. 6. 3i days. 

-^49^ 543. 7. £4. Is. 8. £3104. 



LXVni. Pages 49, 50. 

1. 11-0112 pints. 2. £307. 3*. 4id. 

3. 2.3.6.7.11; 23.32.7.13; 2. 3». 52. 

L.c.M.=23 . 35 . 5a . 7 . 11 . 13=48648600. 

4. 1. 6. 30000 metres. 

6. Yes ; side of cube= 15*9 ft. ; side of square = 194*4 in. 

7. The second by £10; incomes £146. 5s. and £156. 5«. 

8. £625 ; the interest is 5 per cent. 

LXIX. Page 50. 
1. 266-6; 1^. 2. -72; 8. 3. 2181fyVcub. in, 4. 60Jf<f. 

6. £56250. 6. 1634 cub. ft. 1196i^f f J cub. in. 7. 5P. 

8. £6. 3*. [Amount to invest is £1765. 19s.» and the incomes are 
£57. 18*. and £64. 1*.] 

LXX. Page 51. 
1. '45; -OOOe; 2-72. 2. 13*. 6d. 3. £4. 9*. 5}jd. 

4. 86 yards. 6. 340-8 galls. 6. 2^75, or 2 -34376 per cent. 

7. £22. 2s. 6^. gain. [Incomes £88. 10*. and £110, 12*. 6d.] 

8. 176 yards. 
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Pages 51^ 52. 

1. -7416; 1 min. 29 sec. 2. 68 yds.; £1, 5s. Qd. 

3. £793. 19«. 6(2. ^, A, 470. 8f.; B, £460. 15«. 

6. 9} weeks; £341. 5«. 6. 2825761; 2560000. 

7. First, 9«. 4^^.; second, 5».7id,\ third, 1<. 10^(2.; rates: first, ^d.\ 
second, 1}<2.; third, 1(2. 8. £104. 8s. 9id. 

LXXn. Pages 52, 53. 

22565 
1. 7 lbs. 3 oz. 12 dwt. 2. oTgog • 

3. 1 ton 1 owt. 26 lbs. 4. £58. ISs. Hid. nearly. 

6. 7if years. 6. £98. 7. Ss. 4d. 

8. 19 lbs. of the better tea to 10 lbs. of the Inferior. 

LZXni. Pages 53, 54. 

1. £184. 0«. 5d. 2. -11157177.... 3. Lost 13 5 per cent. 

4. 14 minutes. 6. 759| sq. ft. 6. £715. 

7. B'a rate is 3 J miles; 6 miles an hour. 8. 640^ yards. 



Pag«S 54, 55. 

37 P 200 200 200 n 

1. ^ . 2. £8338. 6a. Bd. I Principal = 207 * 207 ' 207 ^' amount. J 

3. 19 lbs. of the better tea with 26 lbs. of the inferior. 

4. -3466736. 6. 18^ per cent. 6. iJ will win by 4|| ft. 

7. Amount of Stock, £14400 ; price £83^. 8. A, 2800 ; B, 2772. 

LZXV. Page 55. 

1. 31-0064942; -4342945.... 2. 0-6640375466118. 

3. £5241. 11«. Sid. 4. 32 points. 

6. £222. 10<. loss. [Incomes £1230, £1007. 10».] 
6. 2 minutes ; 880 yards. 7. 1 ft. 11} in.- 

8. 60, 70, 84, 105 revolutions. 

LXXVI. Page 56. 

1. 3125 sheep. 2. 180; £2. 5<. Id. 3. £50 increase. 

4. 32 minutes. 6. £1. 19«. 4}^. nearly. 6. 250 times. 

[1000 1 000 "1 

Principal=r^vr . tqf^ of amount. 

8. 152^ lbs, 
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[ LXXVn. Pages 56, 57. 

1. 189^. 2. 10 gulden. 

3. £3550; £3124; £2982; £14 less; £4 more; £10 more. 

4. Gain, 28 per cent.; Loss, 21{ per cent. 5. 1000 men. 

6. £19. 4«. lid.; 7} years nearly. 7. £289 increase. 

' 8. 8 ft. ; 8 ^3 = 13-866 ft. ; 384 sq. ft. 

LXXVm. Pages 57, 68. 

1. (1)0. (2)6^. 2. Is, Bid, S. 5 per cent. 



24 
4. 2 inches. 5. lly^ minutes. 

6. In gallons, A, 21|| water, 2^ wine; P, 2f^ water, 9H ^ine. 

7. 12min. past5. 8. £16800 stock; £96 increase. 



Pages 68, 59. 

1. 8hrs. 2. 0.12 P.M. Thursday. 

3, £559. ISs, 9d. 4. £4305. 

6. 1728000 times. 6. P by 4 sec. ; A, 320 sec, B 316 sec. 

7. £92. 8. £2. 3s. 2^(2. gain. 



Pages 59, 60. 

1. i gallon. 2.. 10.55 a.m. 3. 200 men. 

4. 11^ sec. 6. 16 : 15. 

6. Ay 261tV days; B, 120 days. 7. 102 Spanish bonds. 

8. 14-^ per cent. ; in the proportion of 7 parts of the better article 
to 5 parts of the inferior. 



EXAMINATION PAPERS. 



I. Pages 61, 62. 
* 1. £10. 3*. lid, 2. £48. lis, lOd, 3. £1806. 13«. Gd, 

*• ^' II^* ^' 2«. 8-72d; 5». 6x^1^.; 3-273334i. 

6. 99600400; 950; 1-581. 7. £1000. 

8. Interest is £325. 5«. 4d, Difference is £12. 2s* ^d, 

9. £653. 2s, Qd, 10. 12^ francs. 
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n. Page 62.. 

1. £4. 9<. Qid. 

2. 25 poles 2 yds. 10 in. ; 30 ac. 3 r. IG p. 22 yds. 3 ft. 112 in. 

5 24 70 7 

5. £222.1«.lid. 4. £19.8«.10Hcf. 6. 1^; 460— ; 24-^.; — -. 

* 14 4y 150 lya 

6. '125; '00009375; 1*04629. Because 432 contaiDS factors othei: 

than 2 and 5. 

7. 10326G244; 32*135. 8. £4249. 0«. 9(i. 9. £125. 25. C J. 

m. Page G3. 

1. 37313G4. 2. £26. 2.*. 1}(2. 3. £120. 4«. 2iJ. 

4. 208 tons 13 cwt. 2 qrs. 5 lbs.; 144 tons 3 cwt. 2 qrs. 4 lbs.; re- 
mainder 13 lbs. 

6 26*720 7 ?!?.??. 2 . 18^- 3^^ 

6. 26,720. 7. g^, ^, T^. 8. 18^, ^^q. 

9. £172. 10. First 45, second 90, third 175. 

IV. Page 64. 

1. 5555657; 3086521; 5334678204652. 

2. Two thousand three hundred and six millions, two hun- 

dred and thirty-six thousand, eight hundred and fifty-six; 
£192186404. 13^. 4(2.; 4t00^8^%i days. 

3. £4806. 16<. 4. 1287 ; 8964648. 

6. The original capital is £36713. Bs,; and the increments of' 

capital m the successive years are ^ , ^ , — , — » g » and - 
of the original capital. 

6. 2?. 7. 64|^?, or 64*7296. 8. 2$^ days. 

ft. -80000. 10. 1* 1882157. 11. £3. 

V. Pages 65, 66. 

1. 360} 216) 20736; 4* 2. £3216. 14^. Qd. 

8. 26 mi» 6 fur. 6 po. 2 ft. 4 in. 42624 hhd. 57 gals. 3 qts. 1 pt. 2 gills. 

[A hogshead =63 gallons^ 1 pints 4 gills.] 146929459 sq. in. 

4. 3^; |. t. 4^; 2. 8. 86 days. 

Y. £1217. 19«* 4^(2. 8. £23i 13«. lli^dr, 10* 

^. £52,128,BHd,', £29B,58i2lid, 10. 4280730. 
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VI. Pages 66, 67. 

27 30 28 31 20 

1. 29765890000. 2. The fractions are equal to 52? » ^ » o^ , oc » o .^ • 

00 00 00 00 «5b 

5. -714285; -625; -5; |; ~=; |r,- -793. 4. '878125; '36. 

o 10 00 

6. 275 sq. ft. 72 sq. in.; £6. 17s. 9d. 6. 8 days. 

7. Tea 28. QcL, coffee Is. 8d., sugar 3}^. per lb. 

8. 8iper cent.; £971. 5s. 9. £1. 15s. 
10. In 400 hours; 2' . 46|" to 4 a.m., and 2' . 134" a^er 4 a.m. 



Vn. Pages 67, 68. 

1. 1 ton 7 cwt. 3 lbs. 3 oz. 9 drs. 2. 24 times. 3. 153600. 

4. A 162, B 108, C 72 runs. 5. -02602053; 128496-4; -270. 

6. 1003003001; 267-16787... 7. S^Vir per cent.; 5 per cent. 

8. £766. 13s. 4d, 9. £1. Is. 

10. Height 124 ft. [Length 45 ft., breadth 15 ft.] 



Vm. Pages 68, 69. 

1. 72; £3. 13«. 6c£. 

2. £96424. 10s. 10f(2. Kinety-six thousand four hundred and 

twenty-four pounds, ten shillings and ten pence three farthings. 

3. 353|yds. 4. 2{ij^; ^; 24^^^%milea. 

6. 5-8; -0058; -614683; -59199134. 6. 4-177...; 304-607209. 

7. 44 per cent.; 7J y^ars. «. £239. 17s. Id. 
9. 23 to 68. • 



IX. Pages 69, TO. 

1. 31326, 12710, 18616 cwt. 

2. 189 tons 19 cwt. 1 qr. 19 lbs* \ 6 lbs. 6||t oz- 

3. £1313. 16s. 3d. 4. £2. 10s. 9d. 5. 11 ; 25^. 

m^ . .. , ^ 40 50 48 45 52 55 

6* The fractions are equal to ^ , -g^, ^, ^, -^.q, qq. 

7. &?: 1^. 8. 4* S- 65/ryds. 

6' 88 12 ^ '' 
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X. Pages 70, 71. 
1. 46 girls ; 104 boys. 2. £4806. 15s. 

S. £578. 19«. IJd. 4. 1^; 1^; 1^. 

5. £7. 11«. Mr, £1. 6«. ll^id.; -5625. 

6. 6-774409; 16-349...; 1-442.... 7. dE551. 0«. 10<£. 

8. £7882. 6«. Sd. 9. 280i|S tons. 10. 13«. ll^c;., nearly. 



XI. Pages 71, 72. 

1. £21 ; £16. 9ir. 2d. 

2. 136 tons 4 cwt. 3 qrs. 14 lbs. ; 13378 miles 3 fur. 26 pol. 2 ft. 2 in« 

3. £329. 19«. 4i(2. 4. £3. 7«. 4i<2. 

"• '4' *rH' *^%' '''• 

6. -376; -36, -088; -428671; -683; -36. 

7. 186; 23-606. 8. £429. 3<. 4(£. 9. 8 per cent. 

XII. Pages 72, 73. 

1. 22.3.6.7.673; 3.7.19.101; G.C.M.21; 

L. C. M. 2» . 3 . 5 . 7 . 19 . 101 . 673. 

2. 28. 3. -00376; -17867142: ^. 

5. 4 tons 1 cwt. 3 qrs. 12 lbs. 12 oz. 6. 15t, 

7. £312. lOs. 8. £34. 86. lid, nearly. 

9. The 4 per cents. ; £16400. 10. 4 min. 7} sec. past 8 p. u. 

Xin. Page 73. 

1. '9999998. 2. '3636634. 3. £31. 17ir. lOid, 

4. £882. 10. £2112. 



XIV. Page 74. 

1. 1 1^1 ; '063, 2. 7911-7 mileSi 

3. .t2= -0000007; a:' =-0000000. 4. £2042. 12». lO^^^* 

5. 186-9949. 7. -4, 40, B, 60, C, 120 bouts. 



EXAMINATION PAPERS. 177 







XV. Pages 74, 75. . 




1. 


£5. 10». 8^1^. 


2. -6487196181. 


s. 


- -12702. 


10. 11314f yards. 






XVI. Page 75. 




1. 


'80000. 


2. 1-1832167. 4. 
XVII. Pages 75, 76. 


£3. 


1. 


I'OOOOO. 


2 ^^^ z 
^ 990' 


1^811. 


4. 


£118. 0*. 5d.; 


£121. 11«. 2Jrf. 6. 


1. 


8. 


Af Uf />) 9) Cf 


18 days. 9. 
::VIIT. Pages 76, 77. 


3«. 6j£i. 


1. 


3^^ 2 


•34785. 3. p. 

5 


7. £2000. 



XIX. Pages 77, 78. 

1. 1033070201; nine hundred and nine millions, nine thousand, 
nine hundred and nine. 

2. 28852. 3. 1884; 3cwt. 2qrs. lib. 

4. 1104786 inches. 6. 61 ~ ; 6-4712268. 

tf 

5 

6. r^g ; £1. 7s. 6d. 7. 15 horses, 

8. 240 sq. ft. 9. £14. 10s. Sid. 

10. 2^g^ per cent. 11. 30 days. 12. £75. 



:. Pages 78, 79. 

1. Ninety-seven millions, three hundred And fifty^hree thousand 
and fifty-two. 

2. 1692986600 ; 4 miles 1 fur. 4 po. 3 yds. 2 ft. 8 in. 

1 149 

3. 74 tons 15 cwt. 1 qr. 11 lbs. 1 oz. 8 drs. 4. 6;^ ; jprr . 
* 2 49o 

6. 2 cwt. 1 qr. 25 lbs. 2-304 oz. ; 2-4746. 

6. 37i seconds. 7. £65. 8. IJyrs. 

9. £1. 17s. 6(2. 10. 2835 cub. in. 11. 21 weeks. 

12. £238. Is. lOf d. 

H. AR. E. 1 2 



ITS 



Pagbb 79, 80. 



1« 70905; aerenijr diooaiid, nioe hniidjed mnd five. 

2. 211iiule8lfiir. 13po. Sjds. 1ft Giiu 3. 13 lbs. 5 ok. 14 dwL 

t ^;-635. 5. 2».14d.;^. 6. £66. 

7. 4i per cent 8. £63^. lU. ll^d. 9. £23. 3«. 9<Z. 
10. 3415. 11. £45; £1501. 17s. GJ. 

12. Bane £36, cow £14. 

ZZn. Pages 80, 81. 

1. 672927, xenuunder 1023. Quotient is six hnndred and sereniy- 
two thonsand, nine hnndred and twentjr-seren; remainder is one 
thonaand and twenty-three. 

2. COO times. 3. Ij^j. *• £15. 2». lOd. 6. 16. 

6. -06321782; -000006321782; £3. 3#. GJ. 7. £193. lU ?!</. 

8. Is, 6d, gain. 9. Man, 16*. Sd.; woman, 5f. 5d. 
10. £9. Is, lid. 11. 4f per cent. 12. 18 homs. 



XXm. Pages 81, 82. 

1. £49. 28. 6d. 2. (1) 12 1 . (2) ^ . 

3. (1) -273688. (2) -002738. 

4. (1) '543359375 [5 qrs. = 1 load]. (2) 6 cub. It. 216 cub. in. 
6. £24. 188. (Jid, 6. 25 seconds. 7. £1157. 12s. 6J. 
8. £150. 9. £2950 [Dividend is £50]. 

10. 12} per cent. 11. 2*882. 12. 480 roubles. 



. Page 83. 

1. £1781. 5s. 2. 3} per cent. 3. '018; 180; -00000018. 

4. '01875. 0. L 6. 4124-952 ounces* 

7. £1. 7s. 9d, 8. 5^7 per cent. gain. 

9. 17669 times. 10. 27 days. 11. £1714. 16s. Sd. 

3 
12. I mile. 18. G^. 
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XXV. Pages 84, 85. 

1. Two thousand nine hundred and ninety-seven millions, nine 
hundred and seventy^two thousand seconds. 95 years. 

2. £100. 10«. lO^d,; 20 sq. yds. 4 sq. ft. 36 sq. in. 

3. £5. 4. £^. 148. lid. 5. £1658. 128. Q^. 

17 /» 

«• 5n ; 1 no • 7. £5. 4*, 6d. ; -25. 8. £106. 2«. lOhd. 

9. Each is equal to £8. 28. 6(2. 10, £387. d«. 7 id. 

U. 741; 2 ;r. 48 days. 12. £1000 and £7000. 

o 



XXVI. Pages 85, 86. 

1. Seventeen millions, two hundred and forty-four thousand nine 
hundred and ninety-nine men ; 

Eighteen millions, thirty-four thousand women. 

2. £29565000. 

8. Horses £68. Os. 5d., £94. 13s. 7d.; carriage £87. 

4. S^days. 5. £4477. 18s. 6(2. 6. 100; 156. 

7. -000126; 1-7; 5-370. 8. £3. 5«. Id. 9. £5401. 4«. Id. 

10. 7992 rupees. 11. 8« to 7«, that is 262144 to 117649. £179. is. 

12. Less by 7*? per cent. [Former income: present income as 
51 ; 47.] 

XXVn. Pages 87, 88. 

1. 33 people. £3048751. 15^. Three millions, forty-eight thou- 
sand, seven hundred and fifty-one pounds, fifteen shillings. 

2. 51 J ft. 3. 7 horses, 7 pigs, 21 cows, 105 sheep. 
4. 120. 6. 9 ; £11666. 13s. 4d. 

6. -0575; Is. 3$^.; 37*19; l|. 7- £7117. 18s. 8Jd. 

8. £254. Is. 2d. 9. 3s. lOJd., and 6s. on each £100. 
10. Is. lOgd. 11. 1ft. Sin. 12. lOd.; 4s. 3Jd. 

XXV ill. Pages 88, 89. 

1. 100659120 ; ninety-nine millions, four hundred and forty thou- 
sand eight hundred and eighty. 

2. £5837. 8s. ; 5 tons 3 qrs. 5 Ibs. 8 oz. 

12^2 



IgQ ANBWSBft. 

3. 3 miles 1 far. 1 po. 1 yd. 1 ft. 1 in. 

4. £19.10*. 5. £5; 3^. 6. 20*5; lib. 

7. 20f miles. 8. £35. 3«. md, 9. 2^ per cent. 

7 

10. n. U. ^, £1. 4«., B, 18«. 12. £3.17*. 

J 



XZCL Page 90. 

1. One hundred millions, seven hundred and ninety-six thoasand, 
nine hmidred and fifty-seven. 

2. 514800 oonces; 86130 inches. 3. £6. 7s. lOid, 
4. £52. 15s. &f. 5. 10-. 6. £10. 8s. 

7. 1296; -0226; ]. 8. £17. 0#. 6rf. 

9. £390. 12«. CJd. 10. A, 15 days, i?, 10 days, C, 12 days. 

11. £4000 stock, d| per cent. 12. 87 and 43} yards. 



:. Pages 91 , 92. 

1. Five millions two. hundred and nincty.ninc thousand eight 

hundred and thirty. 

2. 119; 17. 8. £12. 15s. lljrf. 4. 2^,2^. 

8. ^. 6. £76. 7s. 9|rf. 7. 06976; -890234. 

8. 1 ton 15 cwt. 3 qrs. ; 13«. ^ 9. 20 days. 

3 
10. £3661. 13s. 4d, 11. 18| per cent. 12. 03- . 



XXXT. Pages 92, 93. 

1. 124 rings. 2. 7 fur. 4 po. 1 ft. 4 in. 8. r^^o; '00000001. 

4. 5}^. 6. 5, i.e. the fraction was p. 6. £29. 18s. 8|<2. 

7. £272. 5s. 8. 6| minutes. 9. £878. 8s. 

10. 1487i bricks. 11. 3) per cents. 12. 36. 



J 
•* 
* 
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« Paqeb 93, 94, 95. 

1. 1727 cub. ydfl. 26 cub. ft. 2. £1. 11#. 9d. 

3. -0007285 ; 30000. 4. £122. 2«. O^f f<f. gain. 

5. -OOi. 6. £45. 8«. ^d. 

7. 1. 8. 3| per cent. 

9. 276 tons. 10. £19398. 15«.; £28 gain. 

11. 3*231 inches. 12. £303. 15«. 

XXXTTT. Pages 95, 96. 

1 



1. £5208. 12«. llf (2. ; £5313. 8f . 0^ 2. 



i) 



5. 16; j^. 4. 1609-30. 6. £10. 8«. SJrf.; 9-9376. 

6. £71. U. 5Jrf. 7. £3. 

8. A, £65. 8«. 9d.; JB, £196. 6*. 3cf.; (7, £261. 15«. 

9. 20 per cent. 10. £2537. 2». lOjd.; £462. 17*. l^d, 

11. 3} minutes ; 10 miles an hour. 12. A wins by \ mile. 



Pages 96, 07. 

1. Divisor 779, remainder 270. 2. 1 t . 

4 

3. -5428571; -83; 3648. 4. 40 bullocks. 5. 6<2.; -1. 

6. 36. 7. £1179. 12«. OJrf. 3. £250. 

9. £96. 0«. 10. 32^^ minutes past three. 

11. A and B each receive £111. 2;. 2}(2. 12. £22050. 

XXZV. Pages 98, 99. 

1. 1485. 2. 5^.; 7*785. 

3. 4-1622114013203i; 267-402597. 4. 178364583; ^. 

«/ 

6. £18238. 9<. ^^d. 6. £766. 17*. lOrf. 

7. £605 [=£176 + £198 + £143 + £88], 

8. £179. 5«.; £59. 15c.; £96; £48. 9. 1} cwt. 
10. 112*64 yards. 11. 5 per cent. 12. £54. 
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XXXVL Pages 99, 100. 

1. 2003. a. if- ; £12. 13«. lOd. [ = £11. it. 8<r. + £l. 9«. 2d,]. 

8. •0028984875; C. 4. 01875; 404*15 lbs. 6. £5577. 12«. 2^. 

6. £2. is. 6d. 7. £70; £3.6«.8<f.lo8S. 8. £8. 6«. 8c2. 

9. 13«. 4<2. 10. 8 years. 11. 45 miles. 

12. 108*5. a. Iqr. le^lbs. h. 36 men. c. £87. 10«. 
d. 33| per cent. e. 2 days. /. 26004. 

XXXVn. Page 101. 

1. £91. 13«. id. Bon £119. dt. id.; Daughter £59. lU. Sd. 

04 

2. 50 lbs. 9 oz. 16 dwt. 3 grs. 3. 56322. 4. 6720; - . 

7. 561*25; £42. 5«. SJcZ. 8. £14088. 18«. dd.; £133. 3*. i^d. 



0. 


£40. 58. 


10 


. £18. 17*. lid. 


11. 3 o'clock. 






XXXVra. Page 102. 




1. 


84084. 


2. 


1 
840 • ^' 


925 -531; 3333. 


4. 


£32. 11«. 6J(;. 


5. 


£718. I08. 6. 


527; 5*05; 4^. 


7. 


£3. ii. lid. 


8. 


5351 1 . 9. 


£570. 18«. 9d. 


10. 


£280; 4^5 per 


cent. 


Mf 








:j:xxix. page 103. 




1. 


5^* ^ 
S' 42- 


2. 


•04452875; 251*25. 


3. £1. 08. Shd. 


4. 


£248. 88. 3V/. 


5. 


4679; ^;2-l. 


6. id. 


7. 


£500. 


8. 


2 per cent. 


9. 3|. 


10. 


4i per cent. 


11. 


98?. 

4 
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XL. Page 104. 

1. 2184. 2. £543. 2^. Id. 

4. -469; •046875; 3. 6. 190; -019. 

7. £675. lOfi. 6Jrf. 8. £10. 5«. OJrf. 

9. 780, 468, 520 acres. 10. £1200; £31010. 



3. 3. 

6. 24 yds. *2 inch. 



XLI. Page 105. 
1. 238. 2. 8 minutes. 3. £1. 125. 6(2. 

5. 501 ; 501 X 1234 x 1423 = 879746982. 



4. £5. is. 2d. 



7. 5 ao. 1 ro. 33*414 poles nearly. 162 yds. 1 f6. 7j^ inches nearly. 

8. £11. 88. 9. £75. 19«. M. nearly. 
10. 3| per cent.; 3^ per cent.; 3f^ per cent. 









XLTT. Pages 


106, 


107. 




1. 


^^260' 


2. 


'Z- •• 


2 
7' 




4. 4^. 


6. 


547-12625. 


6. 


13-20554. 7. 


•04682199075. 


8. 


13-75. 


9. 


•34375 cwt. 10. 


199 lbs. 


11. 142686sq.ft. 


12. 


£34. 5s. did. 




"• «s- 




14. 


o443 
"^650* 


15. 


82 
55* 




^«- w 




17. 


401-88 min. 


18. 


33-3006 pence. 


19. 58-101136574. 


20. 


4-9435266821. 


21. 


•059106. 




22. -675. 




23. 


3^ per cent. 


24. 


£42. 




26. £12290.168. 


26. 


16 days. 



^- %o- 



XLIII. Pages 107, 108, 109. 
119 



4. 1 



11 



45' 
7. 210-955063285. 
10. 4«. did. 

12. £126. lis. 8(7. 13. 10 



5. 1290-657788. 



3. 45. 



6. 8-828865. 



8. -003764. 9. 62749 677375. 
11. 2 mi. 1 fur. po. yds. 2 ft. 11 in. 



619 
1020* 



14 7-^-^ 
' 189 • 



184 



ANSWBB8. 



15. 27 s • 

18. 22*4 pints. 
21. 6-7246. 



16. -g. 

19. 031203429. 
22. -03125. 



24. 267 ; £6. 17«. Old. 

26. 5 hours. At 17^ miles; Bj 20 miles. 



17. 77-9415. 

20. '504. 

23. 4} yrs. 

25. £119. 79. 4H 



1. 8 



1423 
1680' 



7. -0893443635. 
10. £3. 14«. 6(2. 
283 



13. 9 



810* 



"• 21- 

18. 2253*456 min. 

21. -07088. 

24. 12 hours. 



ZLIV. Pages 109, 110. 



5. 332-72973. 

8. 43-25. 
11. 27729 ft. 



6. 44-54408. 

9. 194-8808 lbs. 

12. £38. 17«. 5^^. 

15. 4. 



17. 3095-848125 sq. ft. 

19. -624850119. 20. 448*7496. 

22. -0775. 23. 6} years. 

25. £4730. lOs. ^d, 26. 18«.'9(Jf. 



XLV. Pages 110, 111, 112. 



1. 


767 
2772' 


2. 


ll? 
^44- 


3. 


33 
169* 


4. 


121 
175* 


5. 


103-253837. 


6. 


1-222231. 


7. 


1110038584. 


8. 


3174-43. 


9. 


6197-090625. 


10. 


55 
266' 


11. 


168813 qrs. 


12. 


£30. Is. 9d. 


IS. 


-697 
^876- 


14. 


^195- 


15. 


'I 


16. 


3 

35* 


17. 


88 frs. 93 c. 


18. 


9-86042 miles. 


19. 


5-3299563121. 


20. 


-22272495. 


21. 


•13719. 


22. 


4*954. 


23. 


2} years. 







EXAMINATION PAPERS. 

24. A, £16. 4«. 3<f.; B, £13. 5«. 8(f.; C, £11. 7<. 6e?. 

25. £891. 9«. 



165 



33 



26. The fractionB are in ascending order of magnitude. |-^ 









XL VI. Pages 112, 


113. 






1. 


13^^ 


2. 


241 
280^ 


3. 


2*16- 




4. 


13 
36* 


5. 


70-1307481. 


6. 


•909109. 




7. 


5*2016337660. 


8. 


700-86. 


9. 


174661-726inche8 




10. 


23 

168* 


11. 


686247} sq. ft. 


12. 


£178. 8<. lOrf. 


«» 


13. 


«s- 


14. 


.195 
196* 


16. 


15 
22* 


- 


16. 


»i 


17. 


£2*3296. 


18. 


£11-502625. 




19. 


2-8245752184. 


20. 


•767. 


21. 


•060504. 




22. 


•l08. 


23. 


£315. 10«. 8i. 




« 



24. Boy, 10<. 6(2.; woman, £1. \9.\ man, £3. 35. 
26. £3659. 6^. \%d. 26. 8 



178 
661* 



XLVII. Pagks 114, 115. 



^- l^L 



4. 



32' 



2 3?? 
^- ^78* 

6. 406*449933. 



3. sf. 
5 

C. 94-9700881. 



7. -412340073159. 8. -005107. 9. 173-34033 pints. 

10. -564375. 11. 13 ac. 1 r. 30 po. 12 yds. ft. 60 in. 

152 



» 


12. 


5} percent. 13. 12^. 


14. 


^^Si' 





15. 


40i. 16. 1. 


17. 


61-5128 lbs. 




18. 


1380 rj English acres. 


19. 


•1481882853. 





20. 


1-644. 21. 12-54. 


22. 


34-0153. 


o 


23. 


18<. 9(7. 24. 142800. 


25. 


£507. 8*. 2irf 



26. 80 half-crowns; 160 florins; 240 shillings. 



186 



ANSWERS. 



1. GO 



121 
420' 



XLVm. Pages 115, 116, 117. 
29 



7. 4-4106306765. 
10. -076. 



^' ^42- 

5. 387-32926401. 



3. 6. 



6. 60-108375. 



8. -005803. 9. 101721 -2634 inches. 

11. 1 ac. 1 r. 15 po. 5 sq. yds. 3 sq. ft. 26 8q. in. 



12. £308. 6f. lO^d, 18. 58 



155 
8U6* 



14. 1 



157 



15. 1. 



16. 14 — . 

10 



306* 
17. 30201*492 grains. 



18. 36*57336 pints. 19. 3-34931292028. 20. *57. 

21. 31-012. 22. -2. 23. £1525. 

24. 11 days. 26. £3348. lOs, lOid. 

26. 3 days 14 hours 43 min. 35*904 seconds. 



XLIX. Pages 117, 118. 



1. 


'C- 


2. 


1259 
''1728- 


4. 


'!■ 


6. 


433-50198. 


7. 


-049265256. 


8. 


-04705. 


10. 


64m. 2f. 28 p. 


3 yds. 


ft. 5 in. 


12. 


£434. 13*. 5d. 


13. 


".?*• 


16. 


'^r 


10. 


'i- 



18. 2161-06 sq. yds. 19. 10-84588703. 

21. 108-87816. 22. 14-14. 

24. £103.. is. 26. £663. U. lOi^d. 



3. I67, 
4 

6. 35-95277. 

9. 25708-572 grains. 

11. -3698. 

17. 8285-76 ozs. 

20. 1-645. 

23. 3i years. 

28. -00275. 



1 7A 
*• '35' 



4. 



40' 
7. 1-154212711. 



L. Pages 119, 120. 

S 2-^ 

^- ^136- 

6. 396-294888. 

8. -8606. 



^' 16- 

C. 662-983028. 

9. 21421-62 min. 
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e 






10. 


5 m. 3 f. 36 p. 5 in. 




11. 


£94. 


12. 


£838. 2«. 6d, IZ. 


■«^- 


14. 


^22- 


16. 


3|. 16. 


'S- 


17. 


759*726 pence 


IS. 


•054. 19. 


26. 


20. 


•0625. 


21. 


£178. lis. lid. 22. 


14 

27- 







LOGARITHMS AND MENSURATION. 



I. Pagkb 126, 127. 

1. £6768. 7«. lOirf. 2. 1-003460G; 9076226. 3. 46-58847: 

4. 48 sq. ft. 134f ^ sq. in. 6. 25 chains. 

6. Of acres. 7. 64|f sq. poles. 8. — = 50*928 acres. 

IT 

9. 11*69 sq. in. nearly. 10. 150, 200, 250 yards; 45000 sq. yds. 



II. Pages 127, 128. 



1. S-3222194; 4*3346346; "1*9451522. 2. 8*08147. 

3. £11434. 28. IJff. 4. 15 acres. 6. 64ir = 201*0624 sq. miles. 
C. 105 cub. ft. 2'4"3'"6«'2'= 105 cub. ft. 339f? cub. in. 

7. 640;^T=1134*08yds. 8. 33-6ft. 

9. 2513*28 cub. ft. 10. 4*54 litres. 

Ill Page 128. 

1. 1-063. 2. 224 years, nearly. 3. 32*05. 

4. 11*46; 9; 6*93 sq. inches. 

6. 3*968626 acres ; 6*614378 chains. 

6. 50 cub. ft. 6' 6" 10'" 10" 6^ = 50 cub. ft. 946i cub. in. 

7. ^^^=2*57 acres. 8. 1363 cub. in. 
9. 16ir= 50*2656 lbs. 10. One inch. 
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IV. Page 129. 

1. 2*15443. a. A little less than 9 years. 

8. 178141516. 4. £78. 8«. 6. 10ft. 9 in.; 99846 sq. in. 

6. Nearly 2*45 inches a minute. 7. 33600 sq. ft. 

8. 709ilbs. 9. 100^2 =141-4 ft. 10. £16. 18«. 4(f. 



V. Page 130. 

1. 208979. 2. 856677. 8. |. 

2c 

4. 36960 sq. yds. 6. £512. lit. md. 

6. 6 sq. ft. 16 sq. in. [^280ir sq. in.]. 7. 53^ sq. yds. 

8. £858. 15«. 3<£. nearly. 9. 667i cub. in. 

10. ▲/ J- ='62 inches. [Internal and external radii are 8 a/ j- 

*/T 

and 9 a/ j- respectiTely.] 



VI. Page 131. 

1. -8450980; -3010300; -4771213. 2. 19008. 

3. About 125 years. 4. 80 cub. yds. 3 cub. ft. 379if|cub. in. 

5. -^=28-21 ft. 6. 1403 lbs. nearly. 7. OJft. 

V*" 

8. 5 cub. ft. 408 cub. in. 9. 8 to 1. 10. 3328 tiles. 



VIL Page 132. 

1. 3. [Numerator =0 log 12; denominator = log 12.] 

2. -8562427. 3. x=7*04. 4. 9*24 acKS. 
8. 12432 [=17472 -5040]. 6. 450 lbs. 



r. ^Atol; 



or as 81 to 50. 



8. 77H cub. ft. = 77 cub. ft. 1649 A cub; in. 

9. £10. 11«. 6(r.; 7920. 10. 7 : 19 : 37. 



LOGARITHMS AND MENSURATION. 189. 

Vm. Pagr 133. 

1. 2*3222193; 11367499; -6204397. 2. x=3-97. 

3. -906015 mUes per hour. 4. 1221 sq. ft. 83|i sq. in. 

6. 20000 sovereigns. 6. 35, 35, 42 yards. 7. 4-1888 cub. ft. 

8. 1145-45; 692-8; 900; 1039*2 sq. ft. 

9. IJ inches. lo. 235-62 sq. in. 



IX. Page 134. 

1. 3J -I? -^J |- 2. -698970; -846098; 1-113943. 

3. T-1163460; -9163136; 6-461219. 4. 15093 inches. 

6. -248 acres. 6. 2«. 6<2. 7. 1750 bullets. 

8. 133^ yds. 9. 2 to 5. 10. llff | ft. 



X. Page 135. 

1. 6; 2; 3. 2. -6443935. 

8. A little more than 10 years. 4. 421 cub. ft. 1512 cub. in. 

6. 7 chains 70 links. 6. 4 ft. 1 in. 

7. 8 to 17. 8. 12 yds. 9. -927 in. 



XL Page 136. 

1. 1-3979400; 2*4948500; 1-6795880. 

2. ^=- , !,^f , = --613; y=, j^^f =»386. 

log2+log3 * log2+log3 

3. 8478-024. 4. 10-032 cub. ft. ; 7-392 cub. ft. 
5. 2 Vir= 3-544 miles 6. 3ft. 6in. 

7. 94-032 cub. in. p. 12T=37-6992sq. in. 
9. 3760-92 cub. in. ; 1319-472 sq. in. 
10. 36t - 24 ^/3 = 71-6296 cub. ft. 
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XH Pages 136, 137. 

1. ar=l-06. 

2. 2-3802113; 9-4768610; -4610087; 1314-66. 

3. 1-2304489 [pnt n = 120] . 

4. 3^3 guineas =£5. 9t. 1}<2. nearly. 

5. 84 sq. ft.; 12ii, 12, 11^ ft. 6. 968 yds. 
7. 5120 minutes =3 days 13 hours 20 minutes, 
.8. 7 ft. 9. 7425 oz. 

10. "=—?= 20944 lbs. ; ^/ (2 + VIO) = 11-532 lbs. 

Xni. Pages 138, 139. 
1. 14-67797. 2. a; =1-177, y = -C77 

[puttingaforlog2and6forlog3,3^-=| = jJ~j]. 

3. 1-6334685 [put n = 300]. 4. 6 ft. ; £10. 14«. Gd, 

5. 42 ft. 6. V3'|=-1612sq. ft. 

7. 95700 sq. yds. = 19 acres 3 roods 3^i poles. 

8. 2244 lbs. = 1 ton 4 lbs. 9. 106 ft. 10. 83-776 sq. ft. 

XIV. Page 139. 

1. -885; 1-129. 2. 1-389494. 3. 120 sq. in. 

4. 93391360 cub. ft. 6. 50-2650 lbs. = 50 lbs. 4^ oz. nearly. 

6. 10602 cub. ft. 7. 11-6 in. 8. 6 ft. 9 in. ; 9 ft, 

9. 2128 yds. 10. 6-^/84=1-62 in. 

XV. Page 140. 

1. 2-3876389; 2. 2. -6989700; -8450980; •9030900; -9542425. 

8. 6 inches per minute ; 15 min. 4. 7 ft. 

6. 66 lbs. 10} oz. 6. =489*5 sq. ft. nearly; 04 ft. 

7. 7A «ub. ft. 3. 10 ft. 

9. 2 (4/2 - 1) = -52 in. ; 2 (;^/2 - 1) = -828 in. [^2 = 1-26]. 

,^ 11375r -.on IV I 

10. — rj — = 1489 lbs. nearly. 



* 
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XVI. Pages 141, .142. 

1. £1130. 13*. 4d. 2. r8920947; 3-5910647; 8'496258. 

3. 30 + 78^2 sq. ft. = 140 sq. ft. 42-048 sq. in. 

4. 103*2 acres. 5. 206^ lbs. 

417— 

6. 3136t=9852 sq. in. 7. ^~ =81-878 cub. ft. 

lb 

8* 1353 cub. in. 9. ds, i^d. 10. 07} ft. 



XVn. Pages 142, 143. 
1. l + 41og3+log7=3'7536832. 2. 4-37952. 
3. -~ = -0796 sq. yds. 4. 23520 bullets. 

5. 10800 sq. yds. =2 acres 37 poles J sq. yd. 6. 1530 lbs. 
7. 533 ft. 8. 202000 gallons. ' 

9* 24 cub, ft. short. 10. 380 sq. yds. nearly. 



XVin. Page 143. 

1. 125-467. 2. 4 log 3-0 log 2 = -1023052. 

3. 4200 cub. ft. 4. 13 ft. 

0. 4 inches to the mile. 6. 6 cwt. 15^ lbs. 

7. 53-67 sq. yds. fradius = 10 x/ ^ = 6-2 ft."| . 

8. 126§ cub. ft. 9. 18 inches. 

10. 10ir= 31*416 cub. ft. [Since height of cone + height of hemis- 
phere is greater than height of cylinder, the solid is only partially 
immersed.] 



XIX. Pages 144, 145. 

3. ^ _, ^3 
1. 2-174773. 



r glog3..31og2-| 1 

\J. Expression=.j__,— _ = gj. 



3. log, 2=1. 4. 80000. 6. 64 lbs. 

6. -02 in.; -000075 «q. in. 7. £9. 18«. 

8. 2292J cub. ft.; 173 tons 19 cwt. 1 qr. 273 lbs. 9* ^^ tons. 

10. (432 - 32t) ,^3 = 574-1 cub. in. [radius of sphere = 2 ^/S in. ]. 
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ANSWERS, 



1. 



3 



Paoes 145, 146. 



'9895. Difl. for 1 = 217 ; T-8010491. 



l-log2+log3+log7 

2. log 37 = 1-6682017 

[999 = 37 X 27, put n:xlOOO in the second series], 
log 63 -: 1-7242759 [901 = 63 x 17, put ti = 900 in the first series]. 

3. 64|| lbs. 4. 3 ^fn s 28-617 sq. ft. nearly. 

5. 2-698 cub. ft. ; 16*237 gallons. 

6. ^^=20017 cub. in. 7. 21000^3=36372 cub. ft. 



6. 260 sq. in.; 9*6 in. 
10. 18r = 56*6488sq. in. 



9. o cub. ft. = l cub. ft. 82 cub. in, 
3 





m 




XXT. Page 147. 








1. 


•001413270. 




2. -5612934. 


3. 


•519572. 




4. 


•0000180834. 




6. -546837. 


6. 


£1515. 12*. 




7. 


3-05864. 




8. 1507*352 ft. 


9. 


23-952 in. 




10. 


—=22-5675 


yds 


• 

XXII. Page 147. 






i 


1. 


-2261133. 




2. 1431-803. 


3. 


-002016227. 


• 


4. 


26-51161. 




5. 10-3911. 


6. 


759-899. 


• 


7. 


91° 52' 43 -6". 




8. 178698. 


9. 


11-7157 miles. 


- 


10. 


1940083 sq. in. 








J 








XXIII. Page 148. 








1. 


•0000056. 




2. 4165-575. 


S. 


34-83745. 




4. 


1-581139. 




5. -0001128889. 


6. 


£4. 16«. Id, 




7. 


33-465 ft. 




8. 195883 sq. ft. 


9. 


114-0034 ft. 




10. 


6237-422 cub. 


ft. 


XXJV. Page 149. 








1. 


22-5. 




2. 15-54857. 


3. 


-9492327. 




4. 


2199541. 




6. -5271942. 


6. 


19. 




7. 


8-5568 acres. 




8. 218-603 ft., 10930-15 


sq.ft. 




9. 


6«S2'43\ 




10. Bs, ByU 
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2. 
4. 
7. 
9. 



Page 149. 

2. 8-291742. 8. '8822875. 

5. £1362. U. Qd. 6. 12. 

8. 4*33432 ft. 

^ = 67° 48' 26", or 112° 11' 34", (7= 73° 31' 34", or 29° 8' 26", 
c=181-3267 or 92-0771. 10. 1-41244. 



83-725. 
39-989. 
11-754 cub. in. 



Page 150. 



1. '04468605. 2. -41063. 

4. -6271942. 5. 4 J per cent. 

7. 32° 43' 29" or 147° 16' 31". 

9. 6-48385. 10. 1097-476. 



>>»' • 



3. -1126065. 
6. 6383-135. 
8. 25-7834 yds. 



1. 


3-79729. 


4. 


5 per cent. 


7. 


2, 7-123105, 


9. 


2-67496. 



Page 151. 

2. 1-141102. 8. 575-775. 

6. 188-1162 sq. yds. 6. 47-8335. 

1-123105. 8. 2-78496. 

10. diam. = 4-25 ft. ; surf. = 695*9625 sq. ft. 





XXVm. Page 151. 


1. -00191781. 


2. 145-058. 8. 1-556766 ft 


4. £2848. 28. 9d. 


5. 195-6958. 6. 269-5883. 


7. 1409*029 yds. 


8. 3744 ft. 9. 618*242 in. 


.0. 9 in. 






XXrX. Page 152. 



1. -6254953,-6386461. 2. 2-100840. 

8. £680. 10«. 4. 26-95057 sq. ft. 6. 100 ft. 
6. 6° 52' 14". 8. 6775-93 yds. 

9. (1) 77 -329 sq. yds. (2) 26-2708 cub. yds. 10. 2 -1768 ft. 

H. AB. £. 13 
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Pagb 153. 

1. 02162658. 2. '994222. 8. £4341. 128. Id. 

4. 91° 62' 43-6". 6. 140-6069 in. 7. 1122243 yds. 

8. 2-6718 miles per hour. 9. .46634*44. 

10. 29179 ft.; 17607-4 ft. 

yyyj Pages 154, 155. 

1. 4499-832 ; 2020898. 2. 4-6166721. 8. £2931. 4s. 9d, 

4. 8. 5. 622-74 in.; 61417-6 sq. in. 

6. 49°28'26"; area =833-46. 7. 968967 in. 

8. 229-149 yds. 9. 9421-36 sq. in. 10. £2. 2«. Bd. 

XXXIL Pages 155, 156. 

1. 2-345068. 2. 104 yrs. nearly. 8. 7416-655. 

4. £6768. 7«. lOH 6. 68-218 in, 6. 118-19287 in. 

7. 26-7834 yds. 

8. Area =101643-376 sq. ft., Circumf. = 1129-6157 ft. 

9. 11329 oub. in. 10. 416-474 oub. in. 

XX.XIIL. Pages 156, 157. 

1. (1) 198-6366. (2) 8-828884. 2. 39-406. 3. 20. 

4. £12162-84 = £12152. 16«. 9d. 6. 32*871053 yds. 

6. 18-36413 miles, 32-64896 miles. 7. 206 sq. ft. 141 sq. in. 

8. 23611343. 9. A=69*9748, J2 = 7-9627, r=3-5199. 
10. ri=ll-3596, rj=16-6606, r5=7*3503, 

412 = 31-8508; ri + rj + r3-r= 31-8606. 

XXXJV. Pages 157, 158. 

1. 2-079383. 2. 2-0118965. 8. 26-59006. 

4. 6820426 yds. 6. 17*1064 sq. in. 6. 218*96936 cub. ft. 

7. £115. 9». Id, nearly. 8. £7. 16«. 6d, nearly, 

9. 16 cwt. 1 qr. 14 lbs. 8 oz. 10. 3923*08 cub. ft. 

ZXXV. Page 158. 

1. 9*52912. 2. 001113726. 8. 1149*8392. 

4. 104-63 sq. in. 5. 1-628676 ft. 6. 51904-77 oub. ft. 

7. •7535 pint. 8. 1751-027 yds.; 7401*37 yds. 

9. 311*4182 cub. ft.; £2. 19«. 9(2. 10. 100. 
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ELEMENTARY ALGEBRA FOR SCHOOLS. 

Sixth Edition. Globe 8vo. 3<. 6(2. ; with Answers, 4«. 6(2. 

ATHEN-ffiiUM : — " A work of ex<3eptional merit." 

KATUBE: — '*This is, in our opinion, the best Elementary 
Algebra for sohool use. It is the combined work of two teachers 
who have had considerable experience of actual school teaching . . . 
and so successfully grapples with difficulties which our present text- 
books in use, from their authors lacking such experience, ignore or 
slightly touch upon. . . . We confidently recommend it to mathematical 
teachers, who, we feel sure, will find it the best book of its kind for 
teaching purposes." 

ACADEMT :— " We will not say that this is the best Elementary 
Algebra for school use that we have come across, but we can say that 
we do not remember to have seen a better. ... It is the outcome of a 
long experience of school teaching, and so is a thoroughly practical 
book. . . . Buy or borrow the book for yourselves and judge, or write 
a better." 

KEY. Crown 8vo. 8*. 6c?. 

HIGHER ALGEBRA. A Sequel to Elementary Algebra 
for Schools. Third Edition, revised and enlarged. Grown 8vo. 

*^* The third edition contains a collection of three hundred 
Miscellaneous Examples which wHl be found useful for advanced 
Students, These examples have been sdected mainly from recent 
Scholarship or Senate House papers, 

ATHENiBUM:— «*We unhesitatingly assert that it is by far the 
best work of its kind with which we are acquainted. It supplies a 
want much felt by teachers." 

ACADEMT: — '*. . . Is as admirably adapted for College students 
as its predecessor was for schools. It is a well-arranged and well- 
reasoned-out treatise, and contains much that we have not met with 
before in similar works. . . . The book is almost indispensable and 
will be found to improve upon acquaintance." 

SATUBDAT BEYIEW :— " They have presented such difficult 
parts of the subject as Convergency and Divergency of Series, Series 
generally, and Probability with great clearness and fulness of detail. 
... No student preparing for the University should omit to get this 
work in addition to any other he may have, for he need not fear to 
find here a mere repetition of the old story." 

KEY. Crown 8vo. IO5. 6d, 

MACMILLAN AND CO., LONDON. 



Works by H. S. HALL, BA and S. R. KNIGHT, B.A. 

ALGEBRAICAL EXERCISES AND EXAMINA- 
TION PAPERS. To accompany "Elementary Algebra." Third 
Edition, revised and enlarged. Globe 8to. 2«. 6d. 

SATURDAY REVIEW:— "To the exercises, one hundred and 
twenty in nnmber, are added a large selection of examination papers 
set at the principal examinations, which require a knowledge of 
algebra. These papers are intended chiefly as an aid to teachers, who 
no doabt will find them useful as a criterion of the amount of profi. 
ciency to which they must work up their pupils before they can send 
them in to the several examinations with any certainty of success." 

IRISH TEACHERS' JOURNAL:— "We know of no better work 
to place in the hands of junior teachers, monitors, and senior pupils. 
Any person who works carefully and steadily through this book could 
not possibly fail in an examination of Elementary Algebra. . . . We 
congratulate the authors on the skill displayed in the selections of 
examples." 

ARITHMETICAL EXERCISES AND EXAMINA- 

TION PAPERS. With an Appendix containing Questions in 
LOGARITHMS AND MENSURATION. Second Edition. Globe 
8vo. 2«. 6d. 

CAMBRIDGE REVIEW:— "All the mathematical work these 
gentlemen have given to the public is of genuine worth, and fhese 
exercises are no exception to the rule. The addition of the logarithm 
and mensuration questions add greatly to the value." 

EDUCATIONAL TIMES:— "The questions have been selected 
from a great variety of sources: London University Matriculation; 
Oxford Locals — Junior and Senior; Cambridge Locals — Junior and 
Senior ; Army Preliminary Examinations, etc. As a preparation for 
examination the book will be found of the utmost value." 



A TEXT BOOK OF EUCLID'S ELEMENTS. In- 

eluding Alternative Proofs, together with additional Theorems 
and Exercises, classified and arranged. By H. S. Hall, M.A., 
and F. H. Stevens, M.A., Masters of the Military and Engineer- 
ing Side, Clifton College. Globe 8vo. Bopk I., U.; Books L 
and II., 1«. 6d.; Books I.-IY., 3«.; Books m. and lY., 28,; 
Books in. -VI., 38. ; Books V., VI. and IX., 2«. 6d.; Books I.-VI. 
and XI., is. 6d.; Book XI., U, A KEY to Books I.— IV. 6«. 6d. 

CAMBRIDGE REVIEW:—". . . The whole is so evidently the 
work of practical teachers, that we feel sure it must soon displace 
every other Euclid." 

JOURNAL OF EDUCATION :— "The most complete introduction 
to Plane Geometry based on Euclid's Elements that we have yet seen." 

PRACTICAL TEACHER:—" One of the most attractive books on 
Geometry that has yet fallen into our hands." 

IRISH TEACHERS' JOURNAL :— « It must rank as one of the 
very best editions of Euclid in the language." 

MACMILLAN AND CO., LONDON. 



